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PREFACE

The purpose of the Standard Building Code is to serve as a comprehensive regulatory document
to guide decisions aimed at protecting the public's life, health and welfare in the built
environment. This protection is provided through the adoption and enforcement, by state and
local governments, of the performance-based provisions contained herein.

The use of performance-based requirements encourages the use of innovative building designs,
materials and construction systems while at the same time recognizing the merits of the more
traditional materials and systems. This concept promotes maximum flexibility in building design
and construction as well as assuring a high degree of life safety.

The Standard Building Code incorporates, by reference, nationally recognized consensus
standards for use in judging the performance of materials and systems. This provides for the
equal treatment of both innovative and traditional materials and systems, provides for the
efficient introduction of new materials into the construction process and assures a high level of
consumer protection.

The Standard Building Code is intended to be adopted by reference through statute or ordinance
and enforced by state and local governments, governmental agencies or other authorities having
jurisdiction. Sample adopting legislation is printed in this document for that purpose. In
preparation for adopting this code, the authority having jurisdiction should specifically consider
including such items as inspection fees, permit fees and penalties or fines for noncompliance in
the adopting legislation since these items vary considerably from one jurisdiction to another and
cannot be effectively included in a model code.

The Standard Building Code was first adopted by the Southern Building Code Congress
International in November of 1945 at the Annual Research Conference. Revised editions have
been published since that time at approximate three-year intervals.

This Standard Building Code is dedicated to the organizations and individuals, including code
officials, architects, engineers and industry representatives, who have volunteered their time and
knowledge to make this the most comprehensive and up-to-date code available.

Solid vertical bars in the margin indicate North Carolina 1996 Revisions |
to the 1994 edition of the Standard Building Code.

Solid vertical bars in the margin indicate North Carolina 1997 Revisions "
to the 1994 edition of the Standard Building Code.
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RECOMMENDED PROCEDURES TO FOLLOW
TO USE THE STANDARD BUILDING CODE

1. Determine Occupancy Classification of the structure. Select occupancy classification which
most accurately fits the use of the building. (Chapter 3)

2. Determine actual physical properties of building.
(a) Determine building area each floor. (Area definition Chapter 2)
(b) Determine grade elevation for building. (Grade definition Chapter 2)
(c) Determine building height in feet above grade. (Height definition Chapter 2)
(d) Determine building height in stories. (Story definition Chapter 2)

(e) Determine separation distance from exterior walls to assumed and common property lines.
(Property line definition Chapter 2)

(F) Determine percent of exterior openings per floor.

3. Determine minimum Type of Construction necessary to accommodate proposed structure.
(Chapter 6)

(@) Determine maximum allowable heights and floor areas for Types of Construction and
Occupancy classification. (Table 500)

(b) Check allowable height and area increases permitted. (Chapter 5)
4. Check detailed Occupancy requirements. (Chapter 4)

5. Check detailed Construction requirements.
(a) Fire Protection of Structural Members (Chapter 6 and Table 600)
(b) Fire Protection Requirements (Chapter 7 and Table 700)
(c) Means of Egress Requirements (Chapter 10)

(d) Special restrictions if in Fire District. (Appendix F. The provisions of Appendix F are
applicable only where specifically adopted by ordinance.)

6. Review design as related to standards. (Chapters 16-26)

7. Check other requirements as necessary.
(a) Construction projecting into public property (Chapter 32)
(b) Elevators and conveying systems (Chapter 30)
(c) Sprinklers, standpipes and alarm systems (Chapter 9)
(d) Use of combustible materials on the interior (Chapter 8)
(e) Roofs and roof structures (Chapter 15)
(F) Light, ventilation and sanitation (Chapter 12)
(g) Other

These steps are naturally varied in sequence by individual preferences; however, the first three

are standard steps which should be followed in proper order to assist in design or review of
buildings.
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1994 STANDARD BUILDING CODE REORGANIZATION SUMMARY

The 1994 Standard Building Code has been reformatted into the common code format
that was developed cooperatively by SBCCI, BOCA, ICBO, AIA and SFPE under the
auspices of the Council of American Building Officials.

To aid previous users of the Standard Building Code, the following list shows the
reorganization by listing the chapter/section of the 1991 edition and the corresponding
chapter/section of the reformatted 1994 edition.

1991 1994
CHAPTER 1 ADMINISTRATION
101 TIE ANA SCOPE .. neini i 101
101.3.5 MaINTENANCE .o 3401.6 (deleted)
101.4 BUIldiNg DePartMeEnt  ....o.ee e 102
101.5 EXIStiNg BUIlAINGS . oenieii e Chapter 34
101.6 Special Historic Buildings .........oovuiiiiiiii e 3401.5 (deleted)
102 Powers and Duties of the Building Official ...................ooiiiiiiinnl. 103 (deleted)
103 P Mt S e 104 (deleted)
103.9 G ICALES et 106 (deleted)
103.10 POStING FIOOr LOAAS .....eieiei e 106.4 (deleted)
104 JLIL=E] T PP 107 (deleted)
105 Construction Board of Adjustment and Appeals ...........cocviiiiiiiiiiiiiinenen. 108 (deleted)
106 SeVverability ..o 109 (deleted)
107 Violations and Penalties ..........c.coiiiiiiii i 110 (deleted)
CHAPTER 2 DEFINITIONS ..o Chapter 2
CHAPTER 3 REFERENCE STANDARDS ... Chapter 35
CHAPTER 4 CLASSIFICATION OF BUILDING BY OCCUPANCY
401 GBNETAl oo 301
402 HEIGNt @N0 ATCa ..o e 503
A0, L. 4 e 3401.4 (deleted)
403 Separation Requirements
0 0 303.1
0 0 303.2
0 0 PP 704.1.1
403.2 ACCESSONY OCCUPANCIES  ...eiiiitit ittt ettt et ettt et et e e e e e ea e eeaenas 704.1.2
403.3 Special Occupancy SeParation ...........o.iieiieiii e 704.1.3
403.4 TENANE SEPAIAtION  ...eeee e 704.3
403.5 Separation Between TOWNNOUSES ..ot 704.4
404 Assembly Occupancy — Group A
404.1 ST 0] o1 P 304.1
2t 403.1.1
404.2 SUBCIASSIfICAtIONS ... 403.1.2
404.3 L@ ool 0] o T= 1o A>T oY= o313 P 304.2
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1994 STANDARD BUILDING CODE REORGANIZATION SUMMARY

1991 1994
404.4 Special Construction REQUIFEMENTS  ....o.iuiiieii e 403.1.3
0 O 704.1.2.2(1)
404.5 Interior FINISh ... 803.3.2 & 803.3.3
404.6 Supplementary Lighting SYStem ...
404.7 Stages and Platforms ... 403.2
404.8 RS =T [T L PP 403.2.5
404.9 Flame Retardant REQUIEMENIS ...t 403.2.10
404.10 Motion Picture Projection ROOIMS ..ot 403.3
404.11 Tents for Public Assembly ... 3103
404.12 Amusement Park BUildiNgS ..o s 403.4

405 Business Occupancy — Group B
405.1 RS0 0] 0 PPN 305.1
L 1 O 404.1
405.2 AUtOMOLIVE SErviCe Station .........iiiii i e 404.2
405.3 BOWIING Al Y S oo 404.3
405.4 Automotive Lubrication Service Facility .........ccoooiiiiiiiii 404.4

406 Education Occupancy — Group E
406.1 RS0 0] o PP 306
406.2 Special Protective REQUIFEMENTS  ....o.uiiie e 405.1

407 Factory-Industrial Occupancy — GroUup F ... 307

408 Hazardous Occupancy — Group H
408.1.1 L= 1= - | P 308.1
408.1.2 ClasSIfICALION ... s 308.2
408.1.3 MiXEd OCCUPANCIES .. ettte et 704.1.4
408.2.1 L= 0= - | 407.1
408.2.2 Automatic Protection SYSIEMS ... 407.1.3
408.3 Storage and DISPeNSING AMBAS  ......cuiiriiii i e 407.2
408.4 Dispensing, Use and Handling ..o e 407.3
408.5 Explosives and Blasting Agents — Indoor Storage ..........ccocvviiiiiiiiiii i 407.4
408.6 Highly Toxic and Toxic Compressed Gases — Indoor Storage ............cceeveveennnn.. 407.5
408.7 Flammable/Combustible Liquids — INdOOr Storage ..........cccoooviiiiiiiiiiniiiiianennn. 407.6

409 Institutional OccupanCy — GrouP | ..o 409
20 Nt 309.1
20 2t P 309.2

410 Mercantile Occupancy — GroUp M ... e 310

411 Residential Occupancy — GroUp R ..o 311

412 Storage OCCUPANCY — GIOUP S ..oiiietii ittt ettt et 411
412.1 T 07 0] PPt 312

CHAPTER 5 SPECIAL OCCUPANCY REQUIREMENTS

501 TempPOrary SITUCIUIES ...t 104.1.2 (deleted)

502 LT =T =T o] T 10 LS 411.10

503 Reviewing Stands, Grandstands and Bleachers ... 403.6

504 Farm BUIldINGS ..o e 411.11

505 Covered and Enclosed Walkways and Tunnels ............cccooiiiiiiiiiiiiiieeceee, 3104

506 Special Provisions for Group B and R High Rise Buildings ............cccoviiiiiiinnnn, 412

507 Covered Malls ... e 413
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1994 STANDARD BUILDING CODE REORGANIZATION SUMMARY

1991 1994
508 Accessibility for the Physically Handicapped ....................... Chapter 11, 1004.3, 3403
509 N 110 414
510 Underground BUIlAdINGS  ....ooviniiii e e 415
511 Hazardous Production Material FacilitieS ..........c.cooviiiiiiiiiiiiiiiiie e 408
512 MEMDBIaNEe SIIUCIUIES ..ot e e e 3105
513 Special Amusement BUildingS ........o.ooiiiiiiiii 403.5
CHAPTER 6 CLASSIFICATION OF BUILDINGS BY CONSTRUCTION
510 0 S 601-607
608 Exception to Fire ProteCtion ..........ooiiiiiii e 701.5
610 Buildings Located onthe Same Lot ..o 504
CHAPTER 7 FIRE PROTECTION REQUIREMENTS
701 Protection of FIOOr OPeNiNgS .....ooviiii i e 705.2
702 Interior Wall and Partition Fire Separation Requirements ..................cccveviveiinnnn. 704.2
702.2 Partition Requirements by Type of CONStruction ...........c.cooviiiiiiiiiiiiiiiieienes 609
703 Protection of Wall and FIOOr Openings .........ocveiiiiiiiiiii e 705.1
703.3.3 o e 705.1.2,705.2.1.4
704 Restrictions on Interior FINISNES ... 803
704.9 Plumbing, Electrical and Air Handling Systems in Rated Assemblies ................... 707.1
704.10 Pl ENUMI S L 707.2
705 Firestopping and Draft StOPPING  .....eeeieii e 705.3
706 ROOF COVEIINGS ..ttt 1509
707 SIOPEA GlAZING ..o e 2407
708 DOormer WiNAOWS ... e 1503.2.1(5)
709 Architectural Trim, Balconies, Bay WIiNdOWS  .........ccooiiiiiiiiiiiii e 1404
710 Canopies on EXterior WallS .........cooiiiiii i 3106
711 GULErS aNd LEAUEIS ..ottt e e 1508
712 Towers, Spires, Cupolas, Aerial Supports, Poles, DOmMeS ........c.ccooviiiiiiiiiiinennns 1506
713 L2012 1504
714 (070 To] [10To N 10111 /=T TP 1505
715 DIYING ROOIMS oot 416
716 Penthouses and ROOf StrUCIUIES ..o e 1503
717 Foam PlastiC INSUIAtiON ..o 2603
718 Fireman’s Access Panels in Windowless Walls .............ccoiiiiiiiiiiiiiiiiiceee 1405
719 Thermal Insulating Material ...........ooiiiiiii e 708
CHAPTER 8 APPURTENANCE REQUIREMENTS
801 Heating, Air Conditioning, Refrigeration and Ventilation .....................cooit. 2803
802 MY S .. e 2804
803 MaSONIY ChiMNEYS ... e 2113
804 Fireplaces
804.1 Factory BUilt FIreplaces ..o 2806.1
804.2 Factory Built Fireplace Stoves and Solid Fuel Room Heaters ...............cccceeueni. 2806.2
804.3 MasSONry FIrePlaceS .. ..o 2114.3
804.4 False FIreplaces . ... 2807
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1994 STANDARD BUILDING CODE REORGANIZATION SUMMARY

1991 1994
805 Barbecues

805.1 FaCtory BUIIL ...t e 2808

805.2 MasSONry BUIlt ... 2114.4
806 BOIlEr ROOIMS ..t 704.1.3.3
807 GaS APPlIANCES .o 2809
808 Plumbing INStallationS .......c.iuini e 2901.2
809 Fresh Air INtaKes ... e 705.1.1.4, 2810
810 Plenum FlOOr SYSIEMS ... 2811
811 Veneered WallS ... 1403
812 Computer/Data Processing EQUIpMent ROOMS ... 417

CHAPTER 9 SPRINKLERS, STANDPIPES AND ALARM SYSTEMS

901 SPNINKI B e e e 903
902 3T o ] 1] = 904
903 L L= AN F= 1 2 905

CHAPTER 10 FIRE RESISTANCE STANDARDS FOR
MATERIALS AND CONSTRUCTION

1001 GBNETAl et e 701.2

1001.3 Penetrations of Fire Resistant Assemblies ... 705.4.3
1002 Materials for Fire ProteCtioN ........ ..o 703

1002.11 Sprayed Fire Resistant MaterialS ..........c.oiiiiiii e 1709.1.1
1003 Fire Resistance RefEIENCES ......c.iiiiiiiiiii e 701.4
CHAPTER 11 MEANS OF EGRESS ... Chapter 10

L020.00. 2. e e e e 3404

1020, 00,5, oo e 3404
CHAPTER 12 MINIMUM DESIGN LOADS ... Chapter 16

1201.3 Occupancy Permits for Changed Loading .........c.coooviiiiiiiiiiieeneen 1601.4
1209 FIOOAPIAIN ... e 3107
CHAPTER 13 FOUNDATIONS ..o Chapter 18
CHAPTER 14 MASONRY CONSTRUCTION ..o Chapter 21
CHAPTER 15 STEEL CONSTRUCTION ..., Chapter 22
CHAPTER 16 CONCRETE CONSTRUCTION ......ccooiiiiiiiieiee e, Chapter 19
1610 Parapet Walls ... 1507
CHAPTER 17 WOOD CONSTRUCTION ..o Chapter 23
1709 Parapet Walls ... 1507
CHAPTER 18 LATHING, PLASTERING AND GYPSUM CONSTRUCTION ... Chapter 23
1806 Reinforced GYpsUM CONCIELE ... .. e e 1914
CHAPTER 19 RODENT-PROOF CONSTRUCTION .....ccooiiiiiiiiiieci e 1205
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CHAPTER 20 LIGHT, VENTILATION AND SANITATION ... 1203

CHAPTER 21 SAFEGUARDS DURING CONSTRUCTION ..., Chapter 33
CHAPTER 22 USE OF PUBLIC PROPERTY ..., Chapter 32
2204 Moving Of BUIAINGS ...o.oieieii e 3313
CHAPTER 23 SIGNS AND OUTDOOR DISPLAYS ..o 3108
CHAPTER 24 ELEVATORS, DUMBWAITERS, ESCALATORS,

MOVING WA LK S Chapter 30
CHAPTER 25 STRUCTURAL TESTS ... Chapter 17
CHAPTER 26 LIGHT-TRANSMITTING PLASTICS ... 2604
CHAPTER 27 GLASS ..o Chapter 24
CHAPTER 28 ALUMINUM COSNTRUCTION ... 2003
CHAPTER 29 ACOUSTICAL CEILING SYSTEMS ..., 804
CHAPTER 30 FIRE DISTRICT ... App. F
CHAPTER 31 CALCULATED FIRE RESISTANCE ... 709
CHAPTER 32 INSTALLATION OF ROOF COVERINGS ... 1509
APPENDIX A WEIGHTS OF BUILDING MATERIALS ..., App. A
APPENDIX B RECOMMENDED SCHEDULE OF PERMIT FEE ............cccooooii. App. B
APPENDIX C ONE AND TWO FAMILY DWELLINGS ... App. C
APPENDIX D STANDARDS FOR DEMOLITION .....oiiiiiiiiiiiiiii e App. D
APPENDIX E ENERGY CONSERVATION ..ot App. E
APPENDIX F RECOMMENDED GUIDE FOR

THE ESTABLISHMENT OF A FIRE DISTRICT ..ooiiiiiiii e App. F
APPENDIX G ADOBE CONSTRUCTION ...t App. G
APPENDIX H MANUFACTURED HOMES TIE DOWN STANDARDS ................. App. H
APPENDIX | ACCESSIBILITY FOR THE PHYSICALLY

DISABLED AND/OR HANDICAPPED ..., Chapter 11
APPENDIX J HURRICANE REQUIREMENTS ... Deleted

Xii 1997 Revisions 1996 NORTH CAROLINS BUILDING CODE



APPENDIX K RECOMMENDED GUIDE FOR SOUND

ISOLATION IN MULTI-FAMILY DWELLINGS ... Deleted
APPENDIX L FALLOUT SHELTER CONSTRUCTION ........coovviiiiiiiiiiiiiiiiiiieens Deleted
APPENDIX M COMMENTARY ON CALCULATED FIRE RESISTANCE ............ Deleted
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CHAPTER 1
ADMINISTRATION

101 TITLE AND SCOPE

Provisions in the following chapters and sections shall constitute and be known and may be cited
as the "North Carolina State Building Code, Volume I, General Construction,” hereinafter
referred to as "this Code.” For Administration requirements, refer to the "North Carolina State
Building Code, Volume I-A, Administration and Enforcement Requirements."”

102 APPLICABILITY

The provisions of this Code shall apply to the construction, alteration, repair, equipment, use
and occupancy, location, movement to another site, removal and demolition, or any
appurtenances connected or attached to every building or structure.

103 EXCEPTIONS TO APPLICABILITY

The provisions of the code shall not apply to the following:

1. One and two family dwellings.

2. Buildings for the use of any farmer or his immediate family located outside the building
regulation jurisdiction of any municipality when use of the building does not involve the
health and safety of the public. If the operation of such can be considered a business
endeavor, it shall meet the provisions of the technical codes.

EXCEPTION: All buildings used for sleeping purposes shall conform to the provisions of
the technical codes. All electric wiring of houses, buildings, or structures shall conform to
the provisions of the North Carolina State Building Code, Volume IV - Electrical.

3. The design, construction, location, installation or operation of equipment for storing, handling,
and transporting liquefied petroleum gases for fuel purposes up to the outlet of the first stage
pressure regulator, and anhydrous ammonia or other liquid fertilizers.

4. The design, construction, location, installation or operation of equipment or facilities of a
public utility, as defined in G.S. 62-3, or an electric or telephone membership corporation,
including without limitation poles, towers, and other structures supporting electric or
communication lines from the distribution network up to the meter location.

NOTE: All buildings owned and operated by a public utility or an electric or telephone
membership corporation shall meet the provisions of the code.

5. The Storage and Handling of Hazardous Chemicals Right to Know Act, North Carolina
General Statute 95-173 — 95-318.

104 CROSS REFERENCE

For all cross references which specify the Standard Plumbing, Mechanical, Fire Prevention,
Gas Codes, or NFiPA 70, the North Carolina editions shall be the code indicated.

105 POSTING OF FLOOR LOADS

105.1 Occupancy.

An existing or new building shall not be occupied for any purpose which will cause the floors
thereof to be loaded beyond their safe capacity.
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105.2 Storage and Factory-Industrial Occupancies.

It shall be the responsibility of the owner, agent, proprietor or occupant of Group S and Group F
occupancies, or any occupancy where excessive floor loading is likely to occur, to employ an
architect or professional engineer in computing the safe load capacity. All such computations
shall be accompanied by an affidavit from the architect or professional engineer stating the
safe allowable floor load on each floor in pounds per square foot uniformly distributed. The
computations and affidavit shall be filed as a permanent record of the Inspection Department.

105.3 Signs Required.

In every building or part of a building used for storage, industrial or hazardous occupancy,
the safe floor loads, as reviewed by the Building Official on the plan, shall be marked on
plates of approved design which shall be supplied and securely affixed by the owner of the
building in a conspicuous place in each story to which they relate. Such plates if lost, removed
or defaced shall be replaced by the owner of the building.
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CHAPTER 2
DEFINITIONS

201 GENERAL

201.1 Scope

For the purpose of this code, certain abbreviations, terms, phrases, words, and their derivatives,
shall be construed as set forth in this chapter or the chapter to which they are unique.

201.2 Tense, Gender and Number

Words used in the present tense include the future. Words in the masculine gender include
the feminine and neuter. The singular number includes the plural and the plural number
includes the singular.

201.3 Words Not Defined

Words not defined herein shall have the meanings stated in the Standard Mechanical Code,
Standard Plumbing Code, Standard Gas Code or Standard Fire Prevention Code. Words not
defined in the Standard Codes shall have the meanings in Webster's Ninth New Collegiate
Dictionary as revised.

202 DEFINITIONS

ACCESSIBLE - having access to but which first may require the removal of a panel, door or
similar covering of the item described. See READILY ACCESSIBLE.

ADDITION - an extension or increase in floor area or height of a building or structure.

ALLEY - any public space or thoroughfare 20 ft (6096 mm) or less wide which has been
dedicated or deeded for public use.

ALTER or ALTERATION - any change or modification in construction or occupancy.

AND/OR - in a choice of two code provisions, signifies that use of both provisions will satisfy
the code requirement and use of either provision is acceptable also.

APARTMENT — See DWELLING UNIT.

APARTMENT HOUSE - any building or portion thereof used as a multiple dwelling for the
purpose of providing three or more separate dwelling units which may share means of egress and
other essential facilities.

APPLICABLE GOVERNING BODY - a city, county, state agency or other political
government subdivision or entity authorized to administer and enforce the provisions of this
Code, as adopted or amended.

APPROVED - approved by the building official or other authority having jurisdiction.
ARCHITECT - a duly registered and licensed architect.

ARCHITECTURAL TRIM - the ornamental or protective framing or edging around openings
or at corners or eaves and other architectural elements attached to the exterior walls of buildings,
usually of a color and material different from that of the adjacent wall surface, and serving no
structural purpose.

AREA, BUILDING - the area included within surrounding exterior walls, or exterior walls and
fire walls, exclusive of courts. The area of a building or portion of a building without
surrounding walls shall be the usable area under the horizontal projection of the roof or floor
above.

AREA, GROSS FLOOR - the area within the inside perimeter of the exterior walls with no
deduction for corridors, stairs, closets, thickness of walls, columns or other features, exclusive of
areas open and unobstructed to the sky.

1996 NORTH CAROLINA BUILDING CODE 1997 Revisions 3



DEFINITIONS

AREA, NET FLOOR - the area actually occupied not including accessory unoccupied areas
such as corridors, stairs, closets, thickness of walls, columns, toilet rooms, mechanical area or
other features.

ASSEMBLY OCCUPANCY - defined in 304.

ATRIUM - a space, intended for occupancy within a building, extending vertically though the
building and enclosed at the top.

AUTOMATIC - as applied to fire protection devices, is a device or system providing an
emergency function without the necessity for human intervention and activated as a result of a
predetermined temperature rise, rate of rise of temperature, or combustion products, such as
incorporated in an automatic sprinkler system, automatic fire door, automatic fire shutter, or
automatic fire vent.

AUTOMATIC FIRE-EXTINGUISHING SYSTEM - an approved system of devices and
equipment which automatically detects a fire and discharges an approved fire-extinguishing
agent onto or in the area of a fire.

AUTOMOTIVE SERVICE STATION - defined in 404.2.

AWNING - an architectural projection that provides weather protection, identity and/or
decoration and is wholly supported by the building to which it is attached. An awning is
comprised of a lightweight, rigid or retractable skeleton structure over which an approved cover
is attached.

BALCONY, ASSEMBLY ROOM - that portion of the seating space of an assembly room, the
lowest part of which is raised 4 ft (1219 mm) or more above the level of the main floor.

BASEMENT - any building story having a floor below grade.
BLEACHERS - tiered or stepped seating facilities without backrests.
BOILER - a heating appliance intended to supply hot water or steam.

BUILDING - any structure that encloses a space used for sheltering any occupancy. Each
portion of a building separated from other portions by a fire wall shall be considered as a
separate building.

BUILDING LINE - the line, established by law, beyond which the building shall not extend,
except as specifically provided by law.

BUILDING OFFICIAL - the officer or other designated authority, or their duly authorized
representative, charged with the administration and enforcement of this code.

BUSINESS OCCUPANCY - defined in 305.

CITY - See APPLICABLE GOVERNING BODY.

COMBUSTIBLE MATERIAL - a material which cannot be classified as noncombustible in
accordance with that definition.

CONSTRUCTION TYPES -

Type | - Sec 603 Type IV - See 606
Type 1l - See 604 Type V - Sec 607
Type Il - See 605 Type VI - See 608

CORRIDOR - a passageway into which compartments or rooms open and which is enclosed by
partitions, other than partial partitions, and/or walls and a ceiling or a floor/roof deck above.

DEAD END - a hallway, corridor or space open to a corridor so arranged that it can be entered
from an exit access corridor without passage through a door, but does not lead to an exit.

DEAD LOAD - the weight of all permanent construction, including walls, floors, roofs, ceilings,
stairways, and fixed service equipment, plus the net effect of prestressing.
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DORMITORY - a space in a unit where group sleeping accommodations are provided with or
without meals for persons not members of the same family group, in one room or in a series of
closely associated rooms under joint occupancy and single management, as in college
dormitories, fraternity houses, military barracks, and ski lodges.

DWELLING - a building occupied exclusively for residential purposes by not more than two
families, unless qualified otherwise in code text.

DWELLING UNIT - asingle unit providing complete, independent living facilities for one or
more persons including permanent provisions for living, sleeping, eating, cooking and sanitation.

EDUCATIONAL OCCUPANCY - defined in 306.
ENGINEER - a duly registered and licensed engineer.

EVALUATION REPORT - a report indicating compliance with the provisions of the Standard
Building Code as analyzed by the Evaluation Committee of SBCCI PST & ESI.

EXIT - that portion of the means of egress which is separated from all other spaces of a building
or structure by construction and opening protectives, as required for exits, to provide a protected
way of travel to the exit discharge. Exits include exterior exit doors, separated exit stairs, exit
passageways and horizontal exits.

EXIT ACCESS - that portion of a means of egress which leads to an entrance to an exit.
EXIT COURT - an outside space with building walls on three or more sides and open to the
sky.

EXIT DISCHARGE - that portion of a means of egress between the termination of an exit and
a public way.

FAMILY - one or more persons living together, whether related to each other by birth or not,
and having common housekeeping facilities.

FARM BUILDINGS - structures, other than residences and structures appurtenant thereto, for
on-farm use (barns, sheds, poultry houses, etc.).

FIRE DOOR - a door and its assembly, so constructed and assembled in place as to give the
specified protection against the passage of fire.

FIRE RESISTANCE or FIRE RESISTANCE RATING - the period of time a building or
building component maintains the ability to confine a fire or continues to perform a given
structural function or both, as determined by tests prescribed in 701.2.

FIRE RETARDANT TREATED WOOD - any wood product which, when impregnated with
chemicals by pressure process or other means during manufacture, shall have, when tested in
accordance with ASTM E 84, a flamespread index of 25 or less and show no evidence of
significant progressive combustion when the test is continued for an additional 20 minute period.
In addition, the flame front shall not progress more than 10 1/2 ft (3200 mm) beyond the center
line of the burners at any time during the test. See 2301.8 for acceptance criteria for fire
retardant treated wood.

FIRE WALL - a 4-hour fire resistant wall, having protective openings, which restricts the
spread of fire and extends continuously from the foundation to or through the roof, with
sufficient structural stability under fire conditions to allow collapse of construction on either side
without collapse of the wall.

FIREBLOCKING - barriers installed to resist the movement of flame and gases to other areas
of a building through small concealed passages in building components such as floors, walls and
stairs.

FLAMESPREAD - the propagation of flame over a surface.

FLAMESPREAD RATING - that numerical value assigned to a material tested in accordance
with ASTM E 84.
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FOOTBOARDS - that part of a raised seating facility other than an aisle or cross aisle upon
which the occupant walks to reach a seat. Applies to reviewing stands, grandstands and
bleachers.

GALLERY - that portion of the seating space of an assembly room having a seating capacity of
more than ten located above a balcony.

GRADE - a reference plane representing the average of finished ground level adjoining the
building at all exterior walls. When the finished ground level slopes away from the exterior
walls, the reference plane shall be established by the lowest points within the area between the
building and the lot line or between the building and a point 6 ft (1829 mm) from the building,
whichever is closer to the building.

GRADE, LUMBER- the division of sawn lumber into quality classes with respect to its
physical and mechanical properties as defined in published lumber manufacturer's standard
grading rules.

GRANDSTANDS - tiered or stepped seating facilities.

GROUT - mixture of cementitious materials and aggregate to which sufficient water is added to
produce pouring consistency without segregation of the constituents.

GUARDRAIL SYSTEM - a system of building components located near the open sides of
elevated walking surfaces.

GYPSUM SHEATHING - a gypsum board used as a backing for exterior surface materials,
manufactured with water-repellent paper and which may be manufactured with a water-resistant
core, in accordance with ASTM C 79.

GYPSUM WALLBOARD - a gypsum board manufactured in accordance with ASTM C 36
used primarily as an interior surfacing for building structures.

GYPSUM WALLBOARD, TYPE X - a gypsum board specially manufactured to provide
specific fire-resistant characteristics.

HABITABLE SPACE - a space in a structure for living, sleeping, eating or cooking.
Bathrooms, toilet compartments, closets, halls, storage or utility space, and similar areas are not
considered habitable space.

HANDRAIL - a horizontal or sloping rail grasped by hand for guidance or support.

HAZARD CONTENTS, HIGH - contents which are liable to burn with extreme rapidity or
from which poisonous fumes or explosions are to be feared in case of fire.

HAZARD CONTENTS, LOW - contents of such low combustibility that no self-propagating
fire therein can occur. The only probable danger requiring the use of emergency exits will be
from panic, fumes, smoke, or fire from some external source.

HAZARD CONTENTS, ORDINARY - contents which are liable to burn with moderate
rapidity or to generate a considerable volume of smoke but from which neither poisonous fumes
nor explosions are to be feared in case of fire.

HAZARDOUS OCCUPANCY - defined in 308.
HEATING - see Chapter 28 and Standard Mechanical Code.

HEIGHT, BUILDING - the vertical distance from grade to the highest finished roof surface in
the case of flat roofs or to a point at the average height of the highest roof having a pitch. Height
of a building in stories includes basements, except as specifically provided for in 503.2.4.

HEIGHT, STORY - the vertical distance from top to top of two successive finished floor
surfaces.

HEIGHT, WALL - the vertical distance to the top measured from the foundation wall, or from
a girder or other intermediate support of such wall.
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HORIZONTAL EXIT - way of passage from one building to an area of refuge in another
building on approximately the same level, or a way of passage through or around a wall or
partition to an area of refuge on approximately the same level in the same building, which
affords safety from fire or smoke from an area of incidence and areas communicating therewith.

HORIZONTAL SEPARATION - the distance in feet measured from the building face to the
closest interior lot line, to the centerline of a street, alley or public way, or to an imaginary line
between two buildings on the same property.

HOTEL - any building containing six or more guest rooms intended or designed to be used, or
which are used, rented or hired out to be occupied or which are occupied for sleeping purposes
by guests.

INDUSTRIAL OCCUPANCY - defined in 307.
INSTITUTIONAL OCCUPANCY - defined in 309.
INTERIOR LOT LINE - See PROPERTY LINE, COMMON.

LABELED - devices, equipment or materials to which have been affixed a label, seal, symbol or
other identifying mark of a nationally recognized testing laboratory, inspection agency or other
organization concerned with product evaluation that maintains periodic inspection of the
production of the above labeled items and by whose label the manufacturer attests to compliance
with applicable nationally recognized standards.

LINTEL - the member placed over an opening in a wall which supports the wall construction
above.

LISTED - equipment or materials included in a list published by a nationally recognized testing
laboratory, inspection agency or other organization concerned with product evaluation that
maintains periodic inspection of production of listed equipment or materials, and whose listing
states either that the equipment or material meets nationally recognized standards or has been
tested and found suitable for use in a specified manner. The means for identifying listed
equipment may vary for each testing laboratory, inspection agency, or other organization
concerned with product evaluation, some of which do not recognize equipment as listed unless it
is also labeled. The building official should utilize the system employed by the listing
organization to identify a listed product

LIVE LOAD - the weight superimposed by the use and occupancy of the building, not including
crane load, dead load, earthquake load, snow load, or wind load.

LOAD DURATION - the period of continuous application of a given load, or the aggregate of
periods of intermittent applications of the same load.

LOT - a parcel of land considered as a unit.

MEANS OF EGRESS - a continuous and unobstructed way of exit travel from any point in a
building or structure to a public way, consisting of three separate and distinct parts: (I) the way
of exit access, (2) the exit, and (3) the way of exit discharge. A means of egress comprises the
vertical and horizontal ways of travel and shall include the intervening room space, doors,
corridors, passageways, balconies, stairs, ramps, enclosures, lobbies, horizontal exits, courts and
yards. See EXIT and EXIT ACCESS.

MEZZANINE - one or more intermediate levels between the floor and ceiling of a story,
meeting the requirements of 503.2.3.

MOTEL - See HOTEL.
MULTIPLE DWELLING - See APARTMENT HOUSE.
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NONCOMBUSTIBLE BUILDING MATERIAL - a material which meets either of the
following requirements:

1 . Materials which pass the test procedure set forth in ASTM E 136.

2. Materials having a structural base of noncombustible materials as defined in 1, with a
surfacing not more than 1/8 inch (3.17 mm) thick which has a flamespread rating not greater
than 50 when tested in accordance with ASTM E 84.

The term noncombustible does not apply to the flamespread characteristics of interior finish or
trim materials. A material shall not be classed as noncombustible which is subject to increase in
combustibility or flamespread rating beyond the limits herein established through the effects of
age, moisture or other atmospheric conditions.

OCCUPANCY - the purpose for which a building, or part thereof, is used or intended to be
used.

OCCUPANCY, MIXED - a building used for two or more occupancies classified in different
occupancy groups.

OCCUPANT CONTENT - the actual number of total occupants permitted to occupy a floor
area in accordance with the maximum capacity of the exits serving that floor area.

OCCUPANT LOAD - the calculated minimum number of persons for which the means of
egress of a building or portion thereof is designed, based on Table 1003.1.
OCCUPIABLE ROOM - a room or enclosed space designed for human occupancy in which
individuals congregate for amusement, educational or similar purposes, or in which occupants
are engaged at labor; and which is equipped with means of egress, light, and ventilation facilities
meeting the requirements of this code.
OPEN AIR GRANDSTANDS AND BLEACHERS - seating facilities which are located so
that the side toward which the audience faces is unroofed and without an enclosing wall.
OWNER - any person, agent, firm or corporation having a legal or equitable interest in the
property.
PARTITION - an interior wall, other than folding or portable, that subdivides spaces within any
story, attic or basement of a building.
PARTITION, PARTIAL - a partition with a maximum height of 72 inches (1829 mm).
PERMANENT SEATING - seating facilities which remain at a location for more than 90 days.
Applies to reviewing stands, grandstands and bleachers.
PERMIT - an official document or certificate issued by the building official authorizing
performance of a specified activity.
PERSON - a natural person, his heirs, executors, administrator, or assigns, or a firm, partnership
or corporation and its successors or assigns, or the agent of any of the aforesaid.
PLASTIC, APPROVED - a thermoplastic, thermosetting or reinforced plastic material which
has self-ignition temperature 650°F (343°C) or greater when tested in accordance with ASTM D
1929, a smoke density rating no greater than 450 when tested in accordance with ASTM E 84 in
the way intended for use, or a smoke density rating no greater than 75 when tested in the
thickness intended for use by ASTM D 2843 and which meets one of the combustibility
classifications listed below:
CC 1 - Plastic materials which have a burning extent of 1 inch (25.4 mm) or less when tested
in nominal .060 inch (1.52 mm) thickness by ASTM D 635.
CC 2 - Plastic materials which have a burning rate of 2 1/2 inches (64 mm) per minute or less
when tested in nominal .060 inch (1.52 mm) thickness by ASTM D 635 or in the thickness
intended for use.
PLASTIC, GLASS FIBER REINFORCED - plastic reinforced with glass fiber having not less
than 20% of glass fibers by weight.
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PLASTIC, GLAZING - plastic materials which are glazed or set in frame or sash and not held
by mechanical fasteners which pass through the glazing material.

PLATFORM, PERMANENT - a platform used within an area for more than 30 days.
PLATFORM, TEMPORARY - a platform used within an area for 30 days or less.

PLENUM - an air compartment or chamber to which one or more ducts are connected and
which forms part of an air distribution system.

PROPERTY LINE, ASSUMED - the centerline of street where an exterior building wall faces
a street, or an imaginary line between the exterior walls of two buildings on the same lot.

PROPERTY LINE, COMMON - a line dividing one lot from another.

PUBLIC SPACE - a legal open space on the premises, accessible to a public way or street, such
as yards, courts or open spaces permanently devoted to public use, which abuts the premises and
is permanently maintained accessible to the fire department and free of all encumbrances that
might interfere with its use by the fire department.

PUBLIC WAY - any street, alley or other parcel of land open to the outside air, deeded,

dedicated or otherwise permanently appropriated to the public for public use and having a clear
and unobstructed width and height of not less than 10 ft (3048 mm).

READILY ACCESSIBLE - having direct access without the need of removing any panel, door
or similar covering of the item described, and without requiring the use of portable ladders,
chairs, etc. See ACCESSIBLE.

REPAIR - the reconstruction or renewal of any part of an existing building for the purpose of its
maintenance.

RESIDENTIAL OCCUPANCY- defined in 311.
REVIEWING STANDS - elevated platforms accommodating not more than 50 persons.

Seating facilities, if provided, are normally in the nature of loose chairs. Reviewing stands
accommodating more than 50 persons are grandstand.

SAFE DISPERSAL AREA - an area which will accommodate a number of persons equal to the
total capacity of the stand and building which it serves in such a manner that no person within
the area need be closer than 50 ft (15.2 m) from the stand or building. Dispersal areas are based
on an area of not less than 3 sq ft (0.28 m2) per person. Applies to reviewing stands,
grandstands and bleachers.

SEISMIC LOAD - the forces superimposed on a building or structure by an earthquake.

SELF-CLOSING - as applied to a fire door or other opening, means normally closed and
equipped with an approved device which will insure closing after having been opened for use.
SERVICE STATION - defined in 404.2.

SHAFT - a vertical opening extending through one or more stories of a building.

SHALL - as used in this code, is mandatory.

SMOKEPROOF ENCLOSURE - an exit consisting of a vestibule and continuous stairway
enclosed from the highest point to the lowest point and designed so that the movement of
products of combustion produced by a fire occurring in any part of the building into the
smokeproof tower is limited.

SNOW LOAD - the forces superimposed on a building or structure resulting from the
accumulation of snow.

SPRINKLERED - equipped with an approved automatic sprinkler system properly maintained.

STAIRWAY - one or more flights of stairs, either exterior or interior, with the necessary
landings and platforms connecting them, to form a continuous and uninterrupted passage from
one level to another in a building or structure.
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STORY - that portion of a building included between the upper surface of a floor and upper
surface of the floor or roof next above.

STREET - any public thoroughfare, street, avenue, boulevard, park or space more than 20 ft
(6096 mm) wide which has been dedicated or deeded to the public for public use.

STREET LINE - a lot line dividing a lot from a street.

STRUCTURAL WORK OR ALTERATION - the installation or assembly of any new

structural components, or any change to existing structural components, in a system, building, or
structure.

STRUCTURE - that which is built or constructed.

TENANT - any person, agent, firm, corporation or division, who uses or occupies land, a
building, or portion of a building by title, under a lease, by payment of rent, or who exercises
limited control over the space.

TENANT SEPARATION - a partition or floor/ceiling assembly or both between tenants.
THEATER - a building, or part thereof, which contains an assembly hall with or without a stage
which may be equipped with curtains and permanent stage scenery or mechanical equipment
adaptable to the showing of plays, operas, motion pictures, performances, spectacles and similar
forms of entertainment.

TOWNHOUSE - a single family dwelling constructed in a series or group of attached units with
property lines separating each unit.

USABLE CRAWL SPACE - a crawl space designed to be used for equipment or storage.

VALUATION OR VALUE - when applied to a building, means the estimated cost to replace
the building in kind.

VENEER - a facing attached to a wall for the purpose of providing ornamentation, protection, or
insulation, but not counted as adding strength to the wall.

VERTICAL OPENING - an opening through a floor or roof.
WALL, BEARING - a wall supporting any vertical load in addition to its own weight.

WALL, CURTAIN - a nonbearing wall between columns or piers which is not supported by
girders or beams, but is supported on the ground.

WALL, EXTERIOR - a wall, bearing or nonbearing, which is used as an enclosing wall for a
building, other than a party wall or fire wall.

WALL, FOUNDATION - a wall below the first floor extending below the adjacent ground
level and serving as support for a wall, pier, column or other structural part of a building.

WALL, NONBEARING - a wall which supports no vertical load other than its own weight.

WALL, PANEL - a nonbearing wall in skeleton or framed construction, built between columns
or piers and wholly supported at each story.

WALL, PARAPET - that part of any wall entirely above the roof line.

WALL, PARTY - afire wall on an interior lot line, used or adapted for joint service between
two buildings.

WALL, RETAINING - a wall designed to prevent the lateral displacement of soil or other
material.

WIND LOAD - the forces superimposed on a building or structure by the movement of an air
mass at a specified velocity.

WRITING - includes printing and typewriting.
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WRITTEN NOTICE - a notification in writing delivered in person to the individual or parties
intended, or delivered at, or sent by certified or registered mail to the last residential or business
address of legal record.

YARD - an unoccupied open space other than a court.
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CHAPTER 3
OCCUPANCY CLASSIFICATION

301 GENERAL

301.1 Scope
Provisions of this chapter shall govern the classification of building occupancies.

301.2 Occupancy or Use Categories

Every new and existing building, structure or part thereof shall, for the purpose of this code, be
classified according to its use, or occupancy as a building or structure of one of the following
occupancy groups:

Group A -Assembly (see 304)

Group B -Business (see 305)

Group E -Educational (see 306)
Group F -Factory Industrial (see 307)
Group H -Hazardous (see 308)

Group | -Institutional (see 309)
Group M -Mercantile (see 310)
Group R -Residential (see 311)
Group S -Storage (see 312)

301.3 Uncertain Classification

Each occupancy group is intended to include buildings as hereinafter defined and those of
similar character or use. Wherever there is any uncertainty as to the classification of a building,
the building official shall determine the classification within which it falls, according to the life
safety and relative fire hazard involved.

302 DEFINITIONS

The following words and terms shall, for the purposes of this chapter and as stated elsewhere in
this code, have the meanings shown herein. Refer to Chapter 2 for general definitions.

ROOMING HOUSE (Transient) — any building or portion thereof containing not more
than five guest rooms, occupied by not more than five guests, where rent is paid and guests
are transient.

ROOMING HOUSE (Not Transient) — any building or portion thereof containing guest
rooms where rent is paid and guests are not transient.

303 MIXED OCCUPANCIES

303.1 Multiple Occupancies

A building that is used for two or more occupancies, classified within different occupancy
groups, shall be considered a mixed occupancy building.

EXCEPTION: A building containing two or more occupancies, none of them Group H, may

be considered a single occupancy when:

1. The required type of construction for the building is determined by applying the height and
area limitations for each of the applicable occupancy groups to the entire building with the
most restrictive type of construction requirements being applied, and

2. The entire building conforms with the most restrictive occupancy group fire protection
requirements, as determined by Chapter 7 and 8, and
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3. The entire building conforms with the most restrictive occupancy group sprinkler,
standpipe and alarm system requirements, as determined by Chapter 9, and

4. All other requirements of this code are applied to each portion of the building based on the
use of that space.

303.2 Height and Area

A mixed occupancy building shall be governed by the height and area limitations applying to the
principal intended use. However each portion of the building shall conform to all other
requirements of this code for the occupancy contained therein. Accessory occupancies shall not
exceed the area limitation nor be located at a height greater than that permitted for such
occupancy group in the type of construction being used.

304 ASSEMBLY OCCUPANCY- GROUP A

304.1 Scope

304.1.1 Group A occupancy is the use of a building or structure, or any portion thereof, for the
gathering together of persons for purposes such as civic, social or religious functions or for
recreation, or for food or drink consumption or awaiting transportation.

304.1.2 Group A occupancy shall include, among others, the following:

Amusement Park Buildings Passenger Depots
Auditoriums Public Assembly Halls
Churches Recreation Halls

Dance Halls Restaurants

Gymnasiums Stadiums and Grandstands
Motion Picture Theaters Tents for Assembly
Museums Theaters for Stage Production

304.2 Subclassifications

304.2.1 Assembly occupancies shall be divided into two subclassifications as set forth in this
section, both of which shall comply with the requirements for Group A occupancy unless
otherwise specified:

1. A-1: Large Assembly shall include theaters and other places of assembly without a
legitimate stage and with an occupant load of 1,000 or more persons. Large Assembly
shall also include theaters and other places of assembly with a stage requiring proscenium
opening protection and with an occupant load of 700 or more persons.

2. A-2: Small Assembly shall include theaters and other places of assembly with or without a
stage requiring proscenium opening protection and with an occupant load of 100 or more
persons, but with an occupant load less than designated for Large Assembly.

304.2.2 Assembly occupancies with an occupant load less than 100 persons shall be classified
as Group B.

305 BUSINESS OCCUPANCY - GROUP B

305.1Scope

305.1.1 Group B occupancy is the use of a building or structure, or any portion thereof, for
office, professional, or service type transactions including normal accessory storage and the
keeping of records and accounts.
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305.1.2 Group B occupancy shall include, among others, the following:

Animal hospitals, kennels, pound Electronic data processing areas

Automobile and other motor vehicle showrooms Florist and nurseries

Automobile or other vehicle service stations General post offices Greenhouses

Banks (nonhazardous) Laboratories; testing and research

Barber shops Laundries; pickup and delivery

stations and self-service

Beauty shops Libraries (other than school)

Bowling alleys Office buildings

Carwashes Police stations

Civic administration areas Print shops

Clinics — outpatient Professional services; attorney,

dentist,

Dry cleaning; pick-up and delivery physician, engineer, etc.
stations and self-service Radio and television stations

Educational occupancies above the 12™ grade Telephone exchanges

305.1.3 Assembly occupancies with an occupant load less than 100 persons shall be classified
as Group B.

EXCEPTION: Provisions of 403.1.3. 403.2, 403.3, 1019.10, 1019.11 and 3103 shall apply to
buildings used for assembly purposes, regardless of occupant load.

305.1.4 Dry cleaning establishments using solvents which are nonflammable or nonflammable
at ordinary temperatures and only moderately flammable at higher temperatures (Class IV
System) shall be classified as Group B occupancy.

306 EDUCATIONAL OCCUPANCY - GROUP E

306.1Scope

306.1.1 Group E occupancy is the use of a building or structure, or any portion thereof, by six or
more persons at any one time for educational purposes through the 12th grade.

306.1.2 Child care facilities which accommodate children of any age who stay less than 24
hours per day shall be classified as Group E.

306.1.3 Parts of buildings used for the congregating or gathering of 100 or more persons in one
room shall be classified as Group A occupancy, regardless of whether or not such gathering is of
an educational or instructional nature.

306.1.4 Schools for business or vocational training shall be classified in the same occupancies
and conform to the same requirements as the trade, vocation or business taught, provided the
concentration of persons will not exceed that listed in 1003 for the occupancy classification used.

307 FACTORY-INDUSTRIAL OCCUPANCY - GROUP F

307.1 Scope
307.1.1 Group F occupancy is use of a building or structure, or any portion thereof, for
assembling, disassembling, repairing, fabricating, finishing, manufacturing, packaging or
processing operations that are not otherwise classified in this code.
307.1.2 Group F occupancy shall include, among others, the occupancies listed in this section,
but does not include buildings used principally for any purpose involving highly combustible,
flammable, or explosive products or materials. See 308.

Assembly Plant Mill

Factory Processing Plant
Manufacturing Plant
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307.1.3 Portions of Group F occupancy involving highly combustible, flammable or explosive
products or materials shall be properly ventilated, protected and separated from the remainder of
the building in accordance with the appropriate NFiPA Standard or the entire building will be
classified as Hazardous occupancy. See 308.

308 HAZARDOUS OCCUPANCY - GROUP H

308.1 Scope

Group H occupancy is the principal use of a building or structure, or any portion thereof, that
involves the manufacturing, processing, generation, storage, or other use of hazardous materials
in excess of the exempt quantities listed in this section.

308.2 Subclassification

308.2.1 Group H hazardous occupancies shall be divided into H1 through H4 according to the
hazards presented by each material as described below:

HI: Buildings or parts thereof used for the manufacturing, processing, generation or storage
of materials which present a detonation hazard. Detonation hazards include explosives,
blasting agents and fireworks, Class 4 liquid and solid oxidizers, unclassified detonatable
organic peroxides, and Class 3 and 4 detonatable unstable (reactive) materials in excess of
the amounts given in Table 308.2A.

H2: Buildings or parts thereof used for the manufacturing, processing, generation or storage
of materials which present a deflagration hazard or a hazard from accelerated burning.
Deflagration hazards include Class I, 1l and I11-A flammable or combustible liquids in open
containers or containers pressurized at more than 15 psi (103 kPa), combustible dusts stored
in piles or within open containers, Class 3 liquid and solid oxidizers, Class | organic
peroxides, solid, liquid and gaseous pyrophorics, Class 3 nondetonatable unstable (reactive)
materials and flammable cryogenic fluids in excess of the amounts given in Table 308.2B.

H3: Buildings or parts thereof used for the manufacturing, processing, generation or storage
of materials which readily support combustion or present a physical hazard. Physical
hazards include Class I, Il, and I1l flammable and combustible liquids in closed containers
pressurized at 15 psi (103 kPa) or less, Level 2 and Level 3 aerosol products, flammable
solids, Class 1 and 2 liquid and solid oxidizers, Class 11, Il1, or IV organic peroxides, Class 1
and 2 unstable (reactive) materials, water reactive materials, and oxidizing cryogenic fluids
in excess of the amounts given in Table 308.2C.
H4: Buildings or parts thereof used for the manufacturing, processing, generation or storage
of materials which are health hazards. Health hazards include toxic and toxic compressed
gases, highly toxic and toxic solids and liquids, corrosives, irritants, sensitizers, and other
health hazard solids, liquids and gases in excess of the amounts given in Table 308.2D.
EXCEPTIONS TO 308.2.1:

1. The quantities of alcoholic beverages in retail sales uses are unlimited provided the liquids
are packaged in individual containers not exceeding 1 gal (3.79 L).

2. The quantities of medicines, foodstuffs and cosmetics containing not more than 50% by
volume of water miscible flammable liquids and with the remainder of the solution not being
flammable are unlimited when packaged in containers not exceeding 1 gal (3.79 L).

3. Mercantile occupancies: Storage of flammable and combustible liquids shall be limited to
quantities needed for display and normal merchandising purposes but shall not exceed the
quantities permitted in the Standard Fire Prevention Code.

4. Explosives, Blasting Agents and Ammunition preempted by the requirements of Chapters 19
and 20 of the Standard Fire Prevention Code.

5. Refrigeration systems.
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6. Storage, use and handling of pesticides and agricultural materials used for weed abatement,
pest control, erosion control, soil amendments or similar application for use on the premises.

7. Materials contained within fuel tanks or batteries on automobiles.

8. Stationary batteries used for facility emergency power, uninterrupted power supply or
telecommunication facilities, provided that the batteries are provided with safety venting
caps and sufficient ventilation to produce a vapor-air mixture which is less than 25% of the
lower explosive limit.

9. Control areas in accordance with 308.2.2.
10. Corrosives, irritants and sensitizers shall not include commonly used building materials.

11. Corrosives, irritants and sensitizers shall not include personal or household products in their
original packaging for retail display.

12. Level 1 aerosol products shall be considered equivalent to a Class 111 commodity, as defined
by NFiPA 30B and the Standard Fire Prevention Code.

308.2.2 Control areas containing hazardous material not exceeding the exempt quantities shall
be permitted in all occupancies except assembly occupancies. The control area shall be
separated by 1-hour fire resistant construction with 3/4-hour opening protection with self-closing
or automatic closing device in accordance with 705.1.3.2.3. The maximum number of control
areas per floor in multistory buildings shall be limited to four. The maximum number of control
areas in any building shall be limited to ten. When control areas are on different floors but
adjacent to each other, the floor/ceiling between these control areas shall have not less than 2-
hour fire resistant construction. When the floor/ceiling assembly forms part of the separation, the
separation walls of the control area shall extend from the floor below to the floor deck above.

308.2.3 When the stored amount of any hazardous material listed in tables 308.2A through
308.2D is exceeded in any one control area, such storage shall be within a room or building
conforming to the code requirements for H1, H2, H3 or H4 occupancies.

308.2.4 Multiple Hazards. Materials representing hazards that are classified in one or more of
the H occupancy subgroups shall conform to the code requirements for each of the use groups
represented.
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OCCUPANCY CLASSIFICATION

Exempt Quantities of H1 Materials

Explosives and

Blasting Agents™®

Unstable (Reactive) Materials (Detonatable)®®

Liguid And . CLASS 3 CLASS 4
Solid 23 Organic |
Oxidizers***  Peroxides®® Solids &
Solids Liquids (Ibs) (Ibs) Solids & Gases Liquids Gases
Condition (Ibs) (Ibs) Class 4 ub Liquids (Ibs)  (cu ft) (Ibs) (cu ft)
unprotected by 0 0 0 0 5 50 0 0
sprinklers or
cabinet
within cabinetin 0 0 0 0 10 100 0 0
unsprinklered
building
In sprinklered 1 0.10 1 1 10 100 1 10
building, not in
cabinet
In sprinklered 2 0.20 2 2 20 200 2 20
building, within
cabinet
11b=0.4536 kg UD = Unclassified Detonatable.
1 gal=3.7854 L

1 cu ft = 0.02832 m®

Notes:

1. Storage of pyrotechnic special effect materials in motion picture, television, theatrical and group entertainment production when
under permit amount as specified in Chapter 20 of the Standard Fire Prevention Code.

. A conversion of 10 Ibs/gal shall be used.

2

3. No exempt amounts are permitted in Group A, E, M, or R, or offices of Group B occupancies.

4. No exempt amounts are permitted in Group | occupancies or in classrooms or laboratories of Group B unless storage is within a
hazardous material storage cabinet containing no other storage.

5. Except for laboratories in Group B occupancies, materials are not permitted in Group A, B, E, I, M and R occupancies.

6. Allowable quantities for retail display and storage are specified In Chapter 19 of the Standard Fire Prevention Code.
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Table 308.2B
Exempt Quantities of H2 Materials
Flammable and Combustible Liquid and Unstable Reactives®
Liquids in Open Containers or Solid Organic (Nondetonatable)
Containers Pressurized at More Combustibl Oxidizers ~ Peroxides Pyrophoric
Than 15 Psig (Gal)* ombustible a4 (Ibs)*® Materials®® Class 3
Dusts Stored
IA2 In Piles Or Solid Flammable
Open & Solid & Crygenic
18* Containers Class3  Class1 Liquid Gases Liquid Gases Fluids
Conditions A 1B IC IC? 1 A (Ibs) (Ibs) (cuft) (Ibs) (cu ft) (Gal)
unprotectedby 30 60 90 120 120 330 125 10 5 0 0 5 50 45
sprinklers or
cabinet
within cabinet 60 120 180 240 240 660 250 20 10 0 0 10 100 45
in
unsprinklered
building
in sprinklered 60 120 180 240 240 660 250 20 10 4 50 10 100 90
building, not in
cabinet
in sprinklered 120 240 360 480 480 1,320 500 40 20 8 100 20 200 90
building, within
cabinet
11b = 0.4536 kg
1 gal=3.7854 L
1 cu ft = 0.02832 m®
Notes:

1. For storage requirements see Chapter 9 of the Standard Fire Prevention Code.

2. Containing not more than the exempt amounts of Class IA, IB, IC, flammable liquids.

3. A conversion of 10 Ibs/gal shall be used.

4. A maximum gquantity of 200 Ibs of solid or 20 gallons may be permitted in I, M, and A occupancies when necessary for
maintenance purposes or operation of equipment.

5. Except for laboratories in Group B occupancies, materials not permitted in Group A, B, E, |, M and A occupancies.

Liquid & Unstable Materials®
Solid 5
Flammable and Combustible Liquids in Closed Oxidizers Organic Peroxides® Water Reactive
Containers Pressurized at 15 Psig or Less (Gal)1 (Ibs)® (Ibs) (Ibs) Flammable
Class Class Class Class or
Az Class 1 Class 2 T Oxidizng
. Solid & Sold & Cryogenic
1B Flammable Liquid Gases Liquid  Gases Fluids
Conditions A B ICIct WA 1B Solids (bs) 1 2 It i v (Ibs) (cufty (ibs) (cufy 1 2 3 (Gals)
unprotected by 30 60 90 120 120 330 13,200 125 1,000 250 50 125 500 125 750 50 250 NL 50 5 45
sprinklers or
cabinet
within cabinetin 60 120 180 240 240 660 26,400 250 2,000 500 100 250 1,000 250 1,500 100 500 NL 100 10 45
unsprinklered
building
in sprinklered 60 120 180 240 240 660 NL 250 2,000 500 100 250 1,000 250 1,500 100 500 NL 100 10 90
building, not in
cabinet
in sprinklered 120 240 360 480 480 1,320 NL 500 4,000 1,000 200 500 2,000 500 3,000 200 2,000 NL 200 20 90
building, within
cabinet
11b = 0.4536 kg
1 gal=3.7854 L
— 3

1cuft=0.02832 m
Notes:

1. For storage requirements see Chapter 9 of the Standard Fire Prevention Code.

2. Containing not more than the exempt amounts of Class IA, IB, or IC flammable liquids.

3. A conversion of 10 Ibs/gal shall be used.

4. For baled combustible fibers the exempt quantities shall be 1,000 cu ft, 2,000 cu ft, 2,000 cu ft and 4,000 cu ft for the respective
conditions.
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Table 308.2D
Exempt Quantities of H4 Materials
Highly Toxic and Corrosives, Irritants,
) ) Toxic Solids and Sensitizers, and Health Hazard
Highly Toxic Liquids3 (Ibs) Solids, Liquids, and Gases
Toxic Compressed
Gasesl,2 Gasesl1,2,4 Highly Toxic Solids Liquids Gases

Conditions (cu ft) (cu ft) Toxic (Ibs) (gals) (cu ft)
unprotected by sprinklers
o cabinet 0 650 1 500 5,000 500 650
within cabinet in
unsprinklered building 20 1,300 2 1,000 10,000 1,000 1,300
in sprinklered building,
not in cabinet 0 1,300 2 1,000 10,000 1,000 1,300
in sprinklered building, 40 2,600 4 2,000 20,000 2,000 2,600

within cabinet

11b =0.4536 kg

1 gal=3.7854 L

1cuft=0.02832 m®

Notes:

1. No exempt amounts are permitted in Group A, M, R and offices in Group B occupancies.

2. Except for cylinders not exceeding 20 cu ft stored within a gas storage cabinet or fume hood, no exempt amounts are permitted In Group E or |
occupancies or in classrooms.

3. A conversion of 10 Ibs/gal shall be used.

4. Compressed chlorine gas shall have an exempt amount of 810 cu ft.

309 INSTITUTIONAL OCCUPANCY - GROUP |

309.1 Group | Unrestrained Occupancy

Group | Unrestrained includes buildings or portions thereof used for medical, surgical,
psychiatric, nursing, or custodial care on a 24 hour basis of six or more persons who are not
capable of self-preservation and shall include among others:

Detoxification Facilities

Hospitals

Mental hospitals

Nursing homes (both intermediate care facilities and skilled nursing facilities).

Facilities such the above with five or less persons not ancillary to other uses shall be classified as
a residential occupancy.

309.2 Group | Restrained Occupancy

Group | Restrained includes buildings or portions thereof which provide sleeping
accommodations for six or more persons under some degree of restraint or security who are
generally incapable of self-preservation due to security measures not under the occupant’s
control and shall include among others:

Correctional Institutions
Detention Centers

Jails

Reformatories

EXCEPTION: Group I Restrained qualifying for Use Condition 1 may be classified as a Group
R occupancy.

1996 NORTH CAROLINA BUILDING CODE 1997 Revisions 19



OCCUPANCY CLASSIFICATION

310 MERCANTILE OCCUPANCY - GROUP M

310.1Scope

Group M occupancy is the use of a building or structure or any portion thereof, for the display
and sale of merchandise including stocks of goods, wares or merchandise incidental to such
purposes and accessible to the public and shall include, among others, the following:

Department stores Sales rooms
Drug stores Shopping centers
Markets Wholesale stores (other than warehouses)

Retail stores
311 RESIDENTIAL OCCUPANCY - GROUP R

311.1 Scope

Group R occupancy is the use of a building or structure, or any portion thereof, for sleeping
accommodations not classed as a Group | occupancy.

311.2 Subclassifications

Group R occupancies shall include, among others, the following:

R1 Residential occupancies where the occupants are primarily transient in nature including:
Boarding housing (transient)

Hotels
Motels
R2: Multiple dwellings where the occupants are primarily permanent in nature including:
Apartment houses Monasteries
Convents Rectories
Fraternities and sororities Rooming houses (nontransient)

Dormitory facilities which accommaodate six or more persons of more than 2 1/2 years of age
who stay more than 24 hours.

R3: Residential occupancies including the following:

Child care facilities which accommodate five or less children of any age for any time period.
One and two family dwellings where the occupants are primarily permanent in nature and not
classified a R1, R2, or I.

Rooming houses (transient).

312 STORAGE OCCUPANCY - GROUP S

312.1Scope

Group S occupancy is the principal use of a building or structure, or any portion thereof, for
storage that is not classed as a Group H occupancy, including buildings or structures used for the
purpose of sheltering animals. For buildings used for the storage of hazardous materials, see
308.

312.2 Subclassifications

312.2.1 S1 Moderate Hazard Storage shall include buildings used for the storage of combustible
materials when not classified as S2 Low Hazard or Group H.
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312.2.2 S2 Low Hazard Storage shall include buildings used for the storage of noncombustible
materials such as products on wood pallets or in paper cartons without significant amounts of
combustible wrappings. Such products may have a negligible amount of plastic trim such as
knobs, handles, or film wrapping. S2 Low Hazard Storage shall include but not be limited to the
following:

Beer or wine up to 12% alcohol in metal, glass or ceramic container
Cement in bags

Dairy products in nonwaxed coated paper containers

Dry cell batteries Dry insccticldes Electric coils Electrical insulators Meats
Electrical motors

Empty cans

Fresh fruit and vegetable in nonplastic trays or containers

Foods in noncombustible containers

Frozen foods

Glass bottles, empty or filled with noncombustible liquids

Gypsum board

Inert Pigments

Metal cabinets

Metal desks with plastic tops and trim

Metal part

Mirrors

Oil filled and other types of distribution transformers

Stoves

Washers and dryers

312.2.3 Portions of Group S occupancy involving highly combustible, flammable or explosive
products or materials shall be properly ventilated, protected and separated from the remainder of
the building in accordance with the appropriate NFiPA Standard or the entire building will be
classified as Group H occupancy.
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CHAPTER 4
SPECIAL OCCUPANCY

401 GENERAL

401.1 Scope

Provisions of this chapter shall govern the design of buildings for specific occupancies as well as
special occupancy types.

402 DEFINITIONS

The following words and terms shall, for the purposes of this chapter and as stated elsewhere in
this code, have the meanings shown herein. Refer to Chapter 2 for general definitions.

DRY CLEANING - the process of removing dirt, grease, paints and other stains from wearing
apparel, textiles, fabrics, rugs, or other materials by the use of nonaqueous liquids (solvents). It
shall include the process of dyeing clothes or other fabrics or textiles in a solution of dye colors
and nonaqueous liquid solvents.
DRY CLEANING SYSTEMS - dry cleaning plants or systems classified as follows:
Type | - those systems using Class | flammable liquid solvents having a flash point below
100°F (38°C).
Type Il - those systems using Class 1l combustible liquid solvents having a flash point at or
above 100°F (38°C) and below 140°F (60°C).
Type 11 - those systems using Class 11 combustible liquid solvents having a flash point at or
above 140°F (60°C).
Type 1V and Type V - those systems using Class 1V nonflammable liquid solvents.

403 SPECIAL ASSEMBLY OCCUPANCIES

403.1General

403.1.1 Main Entrance. All buildings of Group A occupancy shall front directly upon at least
one street or public space not less than 30 ft (9144 mm) wide, in which front shall be located a
main entrance and exit of such building.

403.1.2 Occupant Content.

403.1.2.1 The area per occupant listed in Table 1003.1 shall not limit the occupant content of
any floor area, providing the capacity of the exits serving that floor area is not exceeded. The
occupant content shall be determined by the building official based on the egress width, in
inches, for the spaces served, divided by the egress width per person as indicated in Table 1004.
The occupant content shall not be more than the number determined by dividing the floor area by
5 sq ft (0.5 m2) per person.

403.1.2.2 Signs stating the maximum occupant content shall be conspicuously posted in each
area of assembly, assembly room, auditorium or room used for a similar purpose. It shall be
unlawful to remove or deface such notice or to permit more than this legal number of persons
within such space or area. This number shall be determined by the building department based on
this code.

403.1.2.3 Such signs shall read as follows:

OCCUPANT BY MORE THAN PERSONS IS
DANGEROUS AND UNLAWFUL.

BUILDING OFFICIAL
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403.1.3 Special Construction Requirements

403.1.3.1 Buildings of Group A - Large Assembly with a stage requiring proscenium opening
protection shall be of Type I or Il construction except that in auditoriums, ornamental wood,
trusses and paneling may be of wood.

403.1.3.2 Buildings of Group A - Large Assembly without a stage requiring proscenium
opening protection shall conform to the limitations of use prescribed in Table 500.

403.1.3.3 Buildings of Group A - Small Assembly shall conform to the limitations of use
prescribed in Table 500.

403.1.3.4 Gymnasiums and similar occupancies may have running tracks constructed of wood
or unprotected metal.

403.2 Stages and Platforms

403.2.1 Scope. Stages, platforms, sound stages and accessory spaces in assembly occupancies
shall conform with the requirements of 403.2.

403.2.2 Definitions. For the purpose of this section, certain special terms are defined as
follows:

FLYGALLERY - a raised floor area above a stage from which the movement of scenery and
operation of other stage effects are controlled.

GRIDIRON - the structural framing over a stage supporting equipment for hanging or flying
scenery and other stage effects.

PINRAIL - a rail on or above a stage through which belaying pins are inserted and to which
lines are fastened.

PLATFORM - an area within a building used for entertainment or presentation wherein there
are limited combustible materials or finishes.

PROSCENIUM WALL - the wall that separates the stage from the auditorium or house.

STAGE - a space within a building used for entertainment or presentations. Stage areas shall
be measured to include the entire performance area and adjacent backstage and support areas
not separated from the performance area by fire resistant rated construction. Stage height
shall be measured from the lowest point on the stage floor to the highest point of the roof or
floor deck above the stage.

403.2.3 Loads.

403.2.3.1 The design of platforms and stages shall comply with the requirements of Chapter 16.
Provisions shall be made for the loads in 403.2.3.2 and Table 1604.1.

403.2.3.2 Assumed values for the following loads shall be clearly noted on construction
documents submitted for approval:

Head block beams

Loft block beams

Gridiron, walk-on

Loading and fly galleries

Railings, channels or similar battens intended for mounting theatrical lighting
Pinrails and locking rails
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403.2.4 Platform Construction.

403.2.4.1 Permanent platforms may be constructed of fire retardant treated wood for Types I, II,
I11, and IV construction where the platforms are not more than 30 inches (762 mm) above the
main floor, and not more than 1/3of the room floor area and not more than 3,000 sq ft (279 m?)
in area. All other permanent platforms shall be constructed of materials as requwed for the type
of construction of the building in which the permanent platform is located. When the space
beneath the permanent platform is used for storage or any other purpose other than equipment,
wiring or plumbing, the floor construction shall not be less than 1-hour fire resistant
construction. When the space beneath the permanent platform is not used for any purpose other
than equipment, wiring or plumbing, the underside of the permanent platform need not be
protected.

403.2.4.2 Platforms installed for a period of not more than 30 days may be constructed of any
materials permitted by the code. The space between the floor and the platform above shall only
be used for plumbing and electrical wiring to platform equipment.

403.2.5 Stage Construction.

403.2.5.1 The minimum type of construction for stages shall be as required for the building as
determined by the occupancy, area, and height except that the finish floor may be of wood in all
types of construction.

403.2.5.2 All portions of a stage area with a stage height greater than 50 ft (15.2 m) shall be
within an area separated from all other building areas by 2-hour fire resistant construction with
protected openings except that the main opening in the proscenium wall used for viewing
performances shall be provided with proscenium opening protection. The 2-hour fire resistant
construction shall extend to the roof or floor deck above the auditorium.

403.2.5.3 Where permitted by the building construction type or where the stage is separated
from all other areas as required in 403.2.5.2, the stage floor may be of unprotected
noncombustible or heavy timber framing members with a minimum 1 1/2-inch (38.1 mm) thick
wood deck.

403.2.5.4 Where a stage floor is required to have 1-hour fire resistance, the stage floor may be
unprotected when the space below the stage is sprinklered throughout.

403.2.5.5 Where the stage height is 50 ft (15.2 m) or less, the stage area shall be separated from
accessory spaces by 1-hour fire resistant construction with protected openings.

EXCEPTION: Control rooms and follow spot rooms may be open to the audience.

403.2.6 Accessory rooms. Dressing rooms, workshops, storerooms and other accessory
spaces contiguous to stages shall be separated from each other and other building areas by 1-hour
fire resistant construction and protected openings.

403.2.7 Ventllators Emergency ventilation shall be provided for all stage areas greater than
1,000 sq ft (92.9 m %) or with a stage height of greater than 50ft (15.2 m) to provide a means of
removing smoke and combustion gases directly to the outside in the event of a fire.

Ventilation shall be by one or a combination of the following methods:

1. Smoke control: A means shall be provided to maintain the smoke level not less than 6 ft
(1829 mm) above the highest level of assembly seating or above the top of the proscenium
opening where a proscenium wall and opening protection is provided. The system shall be
activated independently by each of the following: (1) Activation of the sprinkler system in
the stage area and (2) by a manually operated switch at an approved location. The
emergency ventilation system shall be connected to both normal and standby power. Fan
power wiring and ducts shall be located and properly protected to assure a minimum 20
minutes of operation in the event of activation.
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2. Roof vents: Two or more vents shall be located near the center of and above the highest
part of the stage area. They shall be raised above the roof and provide a net free vent area
equal to 5% of the stage area. Vents shall be constructed to open automatically by
approved heat-activated devices. Supplemental means shall be provided for manual
operation of the ventilator from the stage floor. Vents shall be labeled by an approved
agency.

403.2.8 Proscenium Opening. The proscenium opening shall be protected by an approved
fire curtain or an approved water curtain complying with NFiPA 13 (4-4.2.1). The fire curtain
shall be designed to close automatically upon automatic detection of a fire and upon manual
activation and shall resist the passage of flame and smoke for 20 minutes between the stage area
and the audience area.

403.2.9 Gridiron, fly galleries and pinrails. Beams designed only for the attachment of
portable or fixed theater equipment, gridirons, galleries and catwalks shall be constructed of
materials consistent with the building type of construction and a fire resistance rating is not
required.

EXCEPTION: Combustible materials shall be permitted for use as the floors of galleries and
catwalks of all types of construction.

403.2.10 Flame Retardant Requirements. Combustible scenery of cloth, film, vegetation
(dry), and similar effects shall meet the requirements of the Standard Fire Prevention Code.
Foam plastics shall have a maximum heat release rate of 100 kW when tested in accordance with
UL 1975.

403.3 Motion Picture Projection Rooms

403.3.1 The provisions of 403.3 shall apply where ribbon-type cellulose acetate or other safety
film is used in conjunction with electric arc, xenon or other light source projection equipment
which develops hazardous gases, dust or radiation. Where cellulose nitrate film is used,
projection rooms shall be in compliance with the provisions of NFiPA 40, Chapter 6.

403.3.2 Every motion picture machine projecting film as mentioned in 403.3.1 shall be enclosed
in a projection room. Appurtenant electrical equipment, such as rheostats, transformers and
generators, may be within the projection room or in an adjacent room of equivalent construction.

403.3.3 There shall be posted on the outside of each projection room door and within the
projection room itself a conspicuous sign with I-inch (25.4 mm) block letters stating: SAFETY
FILM ONLY PERMITIED IN THIS ROOM.

403.3.4 Every projection room shall be of permanent construction consistent with the
conjunction requirements for the type of building in which the projection room is located.
Openings need not be protected.

403.3.5 The room shall have a floor area of not less than 80 sq ft (7.4 m?) for a single machine,
and at least 40 sq ft (3.7 m?) for each additional machine. Each motion picture projector,
floodlight, spotlight or similar piece of equipment shall have a clear working space not less than
30x30 inches (762x762 mm) on each side and at the rear thereof, but only one such space shall
be required between two adjacent projectors.

403.3.6 The projection room and the rooms appurtenant thereto shall have a ceiling height of
not less than 7 ft 6 in (2286 mm).

403.3.7 The aggregate of openings for projection equipment shall not exceed 25% of the area of
the wall between the projection room and the auditorium or assemblage area. All such openings
shall be provided with glass or other approved material so as to completely close the opening.

403.3.8 Projection booth ventilation shall be not less than indicated in 403.3.8.1 and 403.3.8.2.
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403.3.8.1 Each projection room shall be provided with adequate air supply inlets so arranged as
to provide well-distributed air throughout the room. Air inlet ducts shall provide an amount of
air equivalent to the amount of air being exhausted by projection equipment. Air may be taken
from the outside, from adjacent spaces within the building provided the volume and infiltration
rate is sufficient, or from the building air conditioning system provided it is so arranged as to
provide sufficient air when other systems are not in operation.

403.3.8.2 Projection booths may be exhausted through the lamp exhaust system. The lamp
exhaust system shall be positively interconnected with the lamp so that the lamp will not operate
unless there is the air flow required for the lamp. Exhaust air ducts shall terminate at the exterior
of the building in such a location that the exhaust air cannot be readily recirculated into any air
supply system. The projection room ventilation system may also serve appurtenant rooms such
as the generator room and rewind room. Each projection machine shall be provided with an
exhaust duct that will draw air from each lamp and exhaust it directly to the outside of the
building. The lamp exhaust may serve to exhaust air from the projection room to provide room
air circulation. Such ducts shall be of rigid materials, except for a flexible connector approved
for the purpose. The projection lamp or projection room exhaust systems or both may be
combined, but shall not be interconnected with any other exhaust or return system within the
building.

403.3.9 A maximum of four containers of flammable liquids not greater than 16 oz (0.473 L)
capacity and of a nonbreakable type may be permitted in each projection room.

403.4 Amusement Park Buildings

Amusement park buildings used as dining rooms, theaters, or for other purposes shall conform to
the requirements of this code governing the particular use or occupancy.

403.5 Special Amusement Buildings

403.5.1 Scope. Special amusement buildings shall meet all the requirements of the appropriate
assembly use group in addition to the requirements of 403.5. See 403.4.

EXCEPTION: Buildings or portions thereof that are essentially open to the outside air, such
as buildings without walls or without a roof and arranged to prevent the accumulation of
smoke in the building or structure, need not meet the requirements of 403.5.

403.5.2 Definitions. For the purpose of this section, certain special terms are defined as
follows:

AMUSEMENT BUILDING, SPECIAL - any building or portion thereof , temporary,
permanent or mobile used for amusement, entertainment, or educational purposes and which
contains a device or system which conveys passengers or provides a walkway along, around,
or over a course in any direction so arranged that the egress path is not readily apparent due to
visual or audio distractions or is intentionally confounded or is not readily available due to the
nature of the attraction or mode of conveyance through the building or structure.

403.5.3 Automatic Fire Detection System. An automatic fire detection system with smoke
detectors shall be installed in all amusement buildings in conformance with 905.

EXCEPTION: In areas where the ambient conditions will cause a smoke detector to alarm, an
approved alternate type of automatic fire detector shall be installed.

403.5.4 Sprinklers. All amusement buildings shall be provided throughout with an automatic
sprinkler system in accordance with the standards listed in 903.2. When the special amusement
building is temporary or mobile, the sprinkler water supply may be an approved temporary
means.

EXCEPTION: An automatic sprinkler system is not required when the total floor area of a
temporary special amusement building is less than 1,000 sq ft (93 m ?) and the travel distance
from any point is less than 50 ft (15 m).
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403.5.5 System Response.

403.5.5.1 The activation of the automatic fire detection system within a single protected area or
the automatic sprinkler system shall automatically:

I. Cause illumination of the means of egress with light of not less than 1 foot-candle (10.8 Ix)

at the walking surface level, and

2. Stop any conflicting or confusing sounds and visual effects, and

3. Activate an approved directional exit marking that will become apparent in an emergency.
403.5.5.2 Activation of any single smoke detector, the automatic sprinkler system or any other
automatic fire detection device shall immediately sound an alarm at the building at a constantly

attended location from which emergency action can be initiated including the capability of
manual initiation of 403.5.5.1(1) through 403.5.5.1(3).

403.5.5.3 A public address system installed in accordance with NFiPA 72 shall be provided and
shall be audible throughout the entire amusement building.

403.5.6 Exit lllumination and Signs. Exit illumination and signs shall meet the requirements
of 1016. Where mirrors, mazes or other designs are used that confound the means of egress path,
approved low level exit signs and directional path markings shall be provided and located no
more than 8 inches (203 mm) above the walking surface on or near the egress path.

403.6 Reviewing Stands, Grandstands And Bleachers

403.6.1 Scope. Reviewing stands, grandstands and bleachers shall conform to the provisions of
this section. See 202 for definitions.

403.6.2 Grandstands and Bleachers.

403.6.2.1 Grandstands and bleachers may be of the types of construction permitted for Group A
occupancy (no stage requiring proscenium opening protection) shown in Table 500. There shall
not be more than three seating terraces or balconies in a single story.

EXCEPTION: Open air grandstands and bleachers of Type I, 11, or IV construction shall not
be limited in height or area.

403.6.2.2 When s paces under grandstands or bleachers are used for purposes other than toilet
rooms, ticket booths less than 100 sq ft (9.29 m?) in area, and open ramps or level exiting
faC|I|t|es such spaces shall be separated by not less than 1-hour fire resistant construction.

403.6.2.3 The highest level of seat platforms of any grandstand or bleacher having a
combustible structural frame of less than heavy timber sizes shall be not more than 20ft (6096
mm). See 605.

403.6.2.4 Combustible material may be used for seatboard, toeboards, bearing or base pads or
footboards.

404 SPECIAL BUSINESS OCCUPANCIES

404.1 High Rise
Provisions for Group B high rise buildings are contained in 412.
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404.2 Automotive Service Station

404.2.1 An automotive service station of Group B occupancy is a place of retail business at
which outdoor automotive refueling is carried on using fixed dispensing equipment connected to
storage tanks by a closed system of piping and/or at which goods and services generally required
in the operation and maintenance of motor vehicles and fulfilling of motorist needs may also be
available. The building consists of a sales office where automotive accessories and packaged
automotive supplies may be kept or displayed. It may also include one or more service bays in
which vehicle washing, lubrication and minor replacement, adjustment and repair services are
rendered. An automobile service station building shall not have a basement, but may have open
pits if such pits are continually ventilated. It may be of any construction type.

404.2.2 Canopies and their supports over pumps shall be of noncombustible materials, wood of
Type 11 sizes, or of construction providing 1-hour fire resistance. Combustible materials used in
or on a canopy shall be:

1. Shielded from the pumps by a noncombustible element of the canopy, or wood of Type 111
sizes, or

2. Approved plastics covered by an aluminum facing having a minimum thickness of 0.020
inch (0.51 mm) or corrosion-resistant steel having a minimum base metal thickness of
0.016 inch (0.41 mm). The approved plastic shall have a flamespread rating of 25 or less
when tested in the form intended for use in accordance with ASTM E 84

404.2.3 Pumps or other dispensing devices shall be located a minimum of 10 ft (3048 mm) from
a property line and from any building of Type VI construction. Pumps shall be located so the
nozzle, with hose fully extended, shall not reach within 5 ft (1524 mm) of any building opening.

404.2.4 Pumps installed above grade shall be mounted on a concrete foundation and protected
against vehicle damage by mounting on a concrete island or other approved collision protection.
Subsurface pumps shall be installed in accordance with approved standards.

404.2.5 Storage and handling of flammable and combustible liquids shall be in accordance with
the Standard Fire Prevention Code.

404.2.6 The pump motor shall be activated by a switch that cannot be energized until after the
hose nozzle has been removed from its boot. The motor shall stop operating when the switch is
de-energized upon replacement of the hose nozzle in its boot.

404.2.7 A clearly labeled, manually operated pump master switch shall be provided in an
approved location, readily accessible to the station attendant.

404.3 Bowling Alleys

404.3.1 Where bowling pin finishing or refinishing operations are carried on, a separate
building, or a separate room, constructed as specified herein, shall be provided. Finishing or
refinishing operations shall comply with Chapter 11 of the Standard Fire Prevention Code.
404.3.1.1 Such a room shall be located at or above street level and shall have one or more
windows opening to the outside of the building.

404.3.1.2 Walls and ceilings of such rooms shall have not less than 1-hour fire resistance.
Floors shall be of concrete at least 2 inches (51 mm) thick or equivalent noncombustible
protective material. Walls shall be liquid tight where they meet the floor.

404.3.1.3 Door openings shall be provided with noncombustible sills raised 6 inches (152 mm)
above floor level and protected with approved fire door.

404.3.1.4 Shelving, containers, and all furnishings shall be of noncombustible material.
Machinery shall be effectively grounded.

404.3.1.5 Ventilation sufficient to effect a complete change of air at least once every 3 minutes
shall be provided.

28 1997 Revisions 1996 NORTH CAROLINA BUILDING CODE



SPECIAL OCCUPANCY

404.4 Automotive Lubrication Service Facility

404.4.1 An automotive lubrication service facility of Group B occupancy is a place of retail
business at which the periodic servicing of automotive equipment is accomplished by the
removal and/or replacement of oils, fluids, filters, greases and minor parts necessary for the
maintenance and upkeep of vehicles normally used for transportation on the public roads and
highways. These facilities may include provisions for the tuning of engines.

404.4.2 An automotive lubrication service facility may have a basement or underfloor work and
storage area whereby access may be gained to portions of vehicles being serviced through
openings in the floor complying with 705.2.1.1. A basement or underfloor work area shall be
continuously ventilated to the outside air by fans supplying not less than six air changes per hour.

404.4.3 Facilities dispensing gasoline or motor fuel shall meet the requirements of 404.2.
405 SPECIAL EDUCATIONAL OCCUPANCIES

405.1Special Protective Requirements

Where permanent motion picture projectors using cellulose nitrate film are installed, booths shall
be provided, as set forth in 403.3.

405.2 Public Schools

Every heating appliance which produces an unprotected open flame shall be prohibited. Fossil
fuel furnace rooms, fuel rooms, and boiler rooms shall be separated by 2 hour rated construction.
Door openings shall be to the exterior and all penetrations to the interior of the building shall be
protected.

405.3 Subdivision of Building Spaces

405.3.1 Educational buildings shall be subdivided into compartments by smoke barriers having
a 1-hour fire resistance rating where:

1. The maximum area of a compartment, including the aggregate area of all floors having a
common atmosphere, exceeds 30,000 sq. ft. (2,800m2); or

2. The length or width of the building exceeds 300 feet (91 m).
EXCEPTIONS:

1. Where all spaces normally subject to student occupancy have at least one door opening
directly to the outside.

2. Buildings that consist of only one story and are protected throughout by an approved,
supervised automatic sprinkler system.

405.3.2 The maximum area of a smoke compartment shall not exceed 30,000 sq. ft. (2,800 m?)
with no dimension exceeding 300 feet (91 m).

EXCEPTION: In buildings protected throughout by a supervised, automatic sprinkler system,
there is no maximum sized smoke compartment, provided that the floor is divided into a
minimum of two smoke compartments.

406 SPECIAL FACTORY-INDUSTRIAL OCCUPANCIES
No requirements for special Group F buildings are currently contained in this code.

407 SPECIAL HAZARDOUS OCCUPANCIES

407.1 Special Requirements
407.1.1 General.

407.1.1.1 Storage, dispensing, handling and use of solid, liquid and gaseous hazardous materials
shall be in accordance with this section and the Standard Fire Prevention Code.
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407.1.1.2 An increase in the allowable areas or heights as set forth in Table 500 shall not be
permitted when the principal use of the building or structure is a hazardous occupancy or the
building or structure is classified as a hazardous occupancy.

407.1.2 Definitions. For the purpose of this section, certain special terms are defined as
follows:

30

AEROSOL — a product that is dispensed from an aerosol container by a propellant and is
categorized as follows:

Level 1 Aerosol Products - Aerosol products whose base contains up to 25% by weight of
water miscible or water immiscible materials with a flash point of 500°F (260°C) or less.

Level 2 Aerosol Products - Aerosol products shall be classified as Level 2 where base
products contain:

1. More than 25% by weight of water miscible materials with a flash point of 500°F
(260°C) or less.

2. More than 25%, but no more than 55%, by weight of water immiscible materials with a
flash point of 500°F (260°C) or less.

Level 3 Aerosol Products - Aerosol products shall be classified as Level 1 when containing:

1. Base products exceeding 55% by weight of water immiscible materials with a flash
point of 500°F (260°C) or less, or

2. A flammable propellant that equals or exceeds 80% of the net weight of the container
contents.

AEROSOL CONTAINER — metal cans, glass or plastic bottles designed to disperse an
aerosol. Metal cans shall be limited to maximum size of 33.8 fl oz (1.0 L). Glass or plastic
bottles shall be limited to a maximum size of 4 fl oz (0.128 L).

CEILING LIMIT - the maximum concentration of an airborne contaminant to which one may
be exposed before the contaminant becomes a health hazard. The ceiling limits utilized are to
be those published in OSHA 29 CFR 1910.1000.

COMBUSTIBLE FIBERS — any readily ignitable and free-burning fibers, such as cotton,
sisal, henequen, ixtle, jute, hemp, tow, cocoa fibers, oakum, rags, waste, cloth, wastepaper,
kapok, hay, straw, Spanish moss, excelsior, and other like materials.

CONTINUOUS GAS DETECTION SYSTEM - a gas detection system where the analytical
instrument is maintained in continuous operation and sampling is performed without
interruption or at intervals not to exceed 30 minutes.

CONTROL AREA - space within a building where the exempt amounts of hazardous
materials may be stored, dispensed, used or handled.

CORROSIVE — a chemical that causes visible destruction of, or irreversible alterations in,
living tissue by chemical action at the site of contact. A chemical is considered to be
corrosive if, when tested on the intact skin of albino rabbits by the method described by the U
.S. Department of Transportation in Appendix A to CFR 49 Part 173, it destroys or changes
irreversibly the structure of the tissue at the site of contact following an exposure period of
four hours. This term shall not refer to action on inanimate surfaces.

CYLINDER - a pressure vessel designed for pressures higher than 40 psi (276 kPa) and
having a circular cross section. It does not include a portable tank, multi-unit tank car tank,
cargo tank or tank car.

DEFLAGRATION — an exothermic reaction, such as the extremely rapid oxidation of a
flammable dust or vapor in air, in which the reaction progresses through the unburned
material at a rate less than the velocity of sound. A deflagration can have an explosive effect.

DETACHED STORAGE - storage in a separate building or in an outside area located away
from all structures.
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DETONATION - an exothermic reaction characterized by the presence of a shock wave in
the material which established and maintains the reaction. The reaction zone progresses
through the material at a rate greater than the velocity of sound. The principal heating
mechanism is one of shock compression. Detonations have an explosive effect.

DISPENSING - the pouring or transferring of any material from a container, tank or similar
vessel whereby vapors, dusts, fumes, mists or gases may be liberated to the atmosphere.

DUST - pulverized particles which, if mixed with air in the proper proportions, become
explosive and may be ignited by a flame, spark or other source of ignition.

EMERGENCY RESPONSE RECOVERY KIT — a chlorine emergency kit designed to
contain leaks in chlorine containers. A kit operates by containing valve leaks with hoods and
gaskets or providing sealing devices for small holes in side walls. The kit shall be capable of
containing all remaining chlorine in the cylinder.

EXCESS FLOW CONTROL - a fail-safe system designed to shut off flow due to a rupture in
pressurized piping systems.

EXHAUSTED ENCLOSURE - power-ventilated equipment of varying dimensions and
construction provided to enclose or accommodate a gas or vapor use or filling operation and
to confine and limit the escape of gas or vapors and to exhaust them safely. The exhausted
enclosure is not required to be totally enclosed.

EXPLOSION - an effect produced by the sudden violent expansion of gases, which may be
accompanied by a shockwave or disruption, or both, of enclosing materials or structures. An
explosion may result from:

1. chemical changes such as rapid oxidation, deflagration or detonation, decomposition of
molecules and runaway polymerization (usually detonations);

2. physical changes (e.g., pressure tank ruptures); or
3. atomic changes (nuclear fission or fusion).

FLAMMABLE SOLID — a solid substance, other than one which is defined as a blasting
agent or explosive, that is liable to cause fire through friction, absorption of moisture,
spontaneous chemical change, or as a result of retained heat from manufacture, or which has
an ignition temperature below 212°F (100°C), or which burns so vigorously or persistently
when ignited so as to create a serious hazard.

HAZARDOUS MATERIALS - those chemicals or substances which are physical hazards or
health hazards as defined and classified in 407 whether the materials are in usable or waste
condition.

HEALTH HAZARD - a classification of a chemical for which there is statistically significant
evidence based on at least one study conducted in accordance with established scientific
principles that acute or chronic health effects may occur in exposed persons. The term "health
hazard" includes chemicals which are carcinogens, toxic or highly toxic agents, reproductive
toxins, irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents which
act on the hematopoietic system, and agents which damage the lungs, skin, eyes, or mucous
membranes.

HIGHLY TOXIC MATERIAL - a material which produces a lethal dose or lethal
concentration which falls within any of the following categories:

1. A chemical that has a median lethal dose (LDsp) of 50 milligrams or less per kilogram of
body weight when administered orally to albino rats weighing between 200 and 300
grams each.
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2. A chemical that has a median lethal dose (LDsg) of 200 milligrams or less per kilogram
of body weight when administered by continuous contact for 24 hours (or less if death
occurs within 24 hours) with the bare skin of albino rabbits weighing between 2 and 3
kilograms each.

3. A chemical that has a median lethal concentration (LCsp) in air of 200 parts per million
by volume or less of gas or vapor, or 2 milligrams per liter or less of mist, fume or dust,
when administered by continuous inhalation for one hour (or less if death occurs within
one hour) to albino rats weighing between 200 and 300 grams each.

Mixtures of these materials with ordinary materials, such as water, may not warrant a
classification of highly toxic. Any hazard evaluation which is required for the precise
categorization of this type of material shall be performed by experienced, technically
competent persons.

HIGHLY VOLATILE LIQUID - a liquid with a boiling point of less than 68°F (20°C).

IDLH (Immediately Dangerous to Life and Health) — a concentration of airborne contaminant,
normally expressed in parts per million (ppm) or milligrams per cubic meter, which represents
the maximum level from which one could escape within 30 minutes without any escape-
impairing symptoms or irreversible health effects. This level is established by the National
Institute of Occupational Safety and Health (NIOSH). If adequate data does not exist for
precise establishment of IDLH data, an independent certified Industrial Hygienist, Industrial
Toxicologist, or appropriate regulatory agency shall make such determination.

IMMISCIBLE — not capable of forming a solution or dispersion with another component.

IRRITANT — a chemical which is not corrosive, but which causes a reversible inflammatory
effect on living tissue by chemical action at the site of contact. A chemical is a skin irritant if,
when tested on the intact skin of albino rabbits by the methods of CPSC 16 CFR 1500.41 for
four hours exposure or by other appropriate techniques, it results in an empirical score of 5 or
more. A chemical is an eye irritant if so determined under the procedure listed in CPSC 16
CFR 1500.42 or other appropriate techniques.

MISCIBLE - capable of forming a solution or dispersion with another component.

ORGANIC PEROXIDE - an organic compound that contains the bivalent-0-0-structure and
which may be considered to be a structural derivative of hydrogen peroxide where one or both
of the hydrogen atoms have been replaced by an organic radical. Organic peroxides may
present an explosion hazard (detonation or deflagration) or they may be shock sensitive. They
may also decompose into various unstable compounds over an extended period of time.

OXIDIZER — a chemical other than a blasting agent or explosive that initiates or promotes
combustion in other materials, thereby causing fire either of itself or through the release of
oxygen or other gases.

PERMISSIBLE EXPOSURE LIMIT (PEL) — the maximum permitted 8-hour time weighted
average concentration of an airborne contaminant. The maximum permitted time weighted
average exposures to be utilized are those published in OSHA 29 CFR 1910.1000.

PHYSICAL HAZARD - a classification of a chemical for which there is scientifically valid
evidence that it is a combustible liquid, compressed gas, cryogenic, explosive, flammable gas,
flammable liquid, flammable solid, organic peroxide, oxidizer, pyrophoric, unstable (reactive)
or water reactive material.

PRIMARY CONTAINMENT - the first level of containment, i.e., the inside portion of that
container which comes into immediate contact on its inner surface with the material being
contained.
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PROPELLANT - a liquified or compressed gas that expels the contents from an aerosol
container when the valve is actuated.

PYROPHORIC — a chemical that will spontaneously ignite in air at or below a temperature of
130°F (54°C).

REACTIVE MATERIALS — those materials which can enter into a hazardous chemical
reaction with other stable or unstable materials.

SECONDARY CONTAINMENT - the level of containment that is external to and separate
from primary containment.

SECURE - safe from intrusion or contained separately to prevent mixing with other materials.

SENSITIZER — a chemical that causes a substantial proportion of exposed people or animals
to develop an allergic reaction in normal tissue after repeated exposure to the chemical.

SEPARATE GAS STORAGE ROOM - a separate enclosed area which is part of or attached
to a building and is utilized for the storage of toxic or highly toxic compressed or liquefied
gases.

TANK- a vessel containing more than 60 gallons (227 L).

TANK, PORTABLE — any packaging over 60 U.S. gallons (227 L) capacity and designed
primarily to be loaded into or on or temporarily attached to a transport vehicle or ship and
equipped with skids, mounting or accessories to facilitate handling of the tank by mechanical
means. It does not include any cylinder having less than a 1,000 Ib (454 kg) water capacity,
cargo tank, tank car tank or trailers carrying cylinders of over 1,000 Ibs (454 kg) water
capacity.

TANK, STATIONARY - any packaging designed primarily for stationary installations not
intended for loading, unloading or attachment to a transport vehicle as part of its normal
operation in the process of use. It does not include cylinders having less than 1,000 Ib (454
kg) water capacity.

TOXIC MATERIAL — material which produces a lethal dose or a lethal concentration within
any of the following categories:

1. A chemical or substance that has a median lethal dose (LDsp) of more than 50
milligrams per kilogram but not more than 500 milligrams per kilogram of body weight
when administered orally to albino rats weighing between 200 and 300 grams each .

2. A chemical or substance that has a median lethal dose (LDsg) of more than 200
milligrams per kilogram but not more than 1,000 milligrams per kilogram of body
weight when administered by continuous contact for 24 hours (or less if death occurs
within 24 hours) with the bare skin of albino rabbits weighing between two and three
kilograms each.

3. A chemical or substance that has a median lethal concentration (LCsp) in air more than
200 parts per million but not more than 2,000 parts per million by volume of gas or
vapor, or more than two milligrams per liter but not more than 20 milligrams per liter of
mist, fume or dust, when administered by continuous inhalation for one hour (or less if
death occurs within one hour) to albino rats weighing between 200 and 300 grams each.

Mixtures of these materials with ordinary materials such as water may not warrant a
classification of highly toxic. Any hazard evaluation which is required for the precise
categorization of this type of material shall be performed by experienced, technically
competent persons.
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UNSTABLE (Reactive) MATERIALS — those materials, other than explosives, which in the
pure state or as commercially produced will vigorously polymerize, decompose, condense or
become self-reactive and undergo other violent chemical changes, including explosion, when
exposed to heat, friction or shock, or in the absence of an inhibitor or in the presence of
contaminants or in contact with noncompatible materials.

407.1.3 Automatic Protection Systems.

407.1.3.1 General. Indoor storage areas, storage buildings, and areas or rooms in which
hazardous materials are dispensed or used shall be protected by an approved automatic sprinkler
system. The design of the sprinkler system shall be not less than ordinary hazard, Group 3 |n
accordance with NFiPA 13. For areas of sprinkler operation of less than 3,000 sq ft (279 m?) a
density for 3,000 sq ft (279 m?) shall be used.

EXCEPTIONS:

1. Detached storage buildings storing oxidizers and organic peroxides when meeting the
separation distances and storage requirements of the Standard Fire Prevention Code.

2. Approved alternate automatic fire extinguishing systems may be used in indoor storage and
dispensing rooms or areas.

407.1.3.2 Water Reactive Materials. Where Class 3 water reactive materials are stored in
areas protected by an approved automatic sprinkler system, the materials shall be stored in
closed, watertight container.

407.1.3.3 Highly Toxic and Toxic Compressed Gas. Gas cabinet and exhausted
enclosures for the storage of cylinders shall be internally sprinklered. Alternate fire
extinguishing systems shall not be permitted for either storage areas, gas cabinets, or exhausted
enclosures. An automatic sprinkler system shall be provided for roof structures provided for the
storage of highly toxic or toxic compressed gases.

EXCEPTION: Requirements for sprinkler systems shall not apply to compressed chlorine gas
cylinders for water systems installed in buildings or rooms of Type I or Type Il construction.
No storage of combustible materials shall be allowed in the areas of chlorine storage

407.1.3.4 Highly Toxic Solids and Liquids. Exterior storage of highly toxic solids and
liquids shall be in fire resistant containers or shall comply with one of the following:
1. The storage area shall be protected by an automatic, open head, deluge system of the type
and density specified in NFiPA 13: or
2. Storage shall be located under a roof structure of noncombustible construction, with the
area under the roof protected by an automatic fire extinguishing system.
407.1.3.5 Laboratory Fume Hoods. Laboratory fume hoods and spray booths where
flammable materials are used shall be protected by an automatic sprinkler system

407.1.3.6 Vehicle Loading Racks and Exterior Storage. Flammable hazardous materials
dispensing or use areas located within 50 ft (15.2 m) of either a storage area or building, and
vehicle loading racks where flammable hazardous materials are dispensed, shall be protected by
an approved automatic fire extinguishing system.

407.2 Storage and Dispensing Areas

407.2.1 General. This division shall apply to the storage and dispensing of hazardous materials
in excess of the exempt amounts specified in Tables 308.2A through 308.2D.

EXCEPTIONS:

1. Hazardous materials regulated by other chapters in the Standard Fire Prevention Code
unless specifically indicated in 407.4 through 407.17.

2. All indoor storage of liquid and solid oxidizers, organic peroxides, unstable (reactive) and
water reactive materials shall be as specified in 407.4 through 407.17.
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407.2.2 Explosion Venting or Explosion Suppression.

Indoor storage or dispensing areas and buildings shall be provided with explosion venting,
equivalent explosion protective devices, explosion suppression systems, or barricades. Areas
which are provided with explosion venting shall comply with the following:

1. Walls, ceilings and roofs exposing another occupancy or use shall be designed to resist a
minimum internal pressure of 100 psf (4.79 kPa).

2. Explosion venting shall be permitted only in exterior walls or roofs or through specially
designed shafts to the exterior of the building. Discharge shall be in the direction of least
exposure and not into the interior of the building.

3. Venting shall be designed to prevent serious structural damage and the production of
projectiles.

4. The aggregate clear vent relief area shall be governed by the pressure resistance of the
nonrelieving portions of the building.

5. Vents shall be designed to relieve at a maximum internal pressure of 20 psf (958 Pa).

6. Venting devices shall discharge directly to the open air or to an unoccupied space not less
than 50 ft (15 m) in width on the same lot.

7. Relieving devices shall be so located that the discharge end shall be not less than 10 ft
(3048 mm) vertically and 20 ft (6096 mm) horizontally from window openings or exits in
the same or adjoining buildings or structures.

EXCEPTIONS TO 407.2.2:

1. Storage areas and storage buildings storing Class 1, 2, or 3 oxidizers, Class Il, 111, or IV
organic peroxides, highly toxic or toxic solids and liquids, corrosive materials, irritants,
sensitizers or health hazard solids, liquids and gases.

2. When process vessels are designed to fully contain the worst case explosion anticipated
within the vessel under process conditions considering the most likely failure.

407.2.3 Spill Control, Drainage, and Containment.

407.2.3.1 General. Rooms, buildings or areas used for the storage or dispensing of solid or
liquid hazardous materials shall be provided with a means to control spillage and to contain or
drain spillage and fire protection water discharged in the storage area. A means to control
spillage shall be provided in open systems in which dispensing is done into containers exceeding
1 gal (3.79 L) capacity, or used in open containers or systems exceeding 5 gal (18.9 L) capacity,
or in closed systems exceeding 55 gal (208.2 L) capacity.

EXCEPTION: Spill control, drainage, and containment shall not be required for the storage of
highly toxic and toxic compressed gases or flammable solids.

407.2.3.2 Spill Control. Floors shall be recessed a minimum of 4 inches (102 mm) or shall be
provided with a liquidtight, raised sill to a minimum height of 4 inches (102 mm) so as to
prevent the flow of liquids to adjoining areas. When liquidtight sills are provided, they may be
omitted at door openings with the installation of an open grate trench at door openings which
connects to the room drainage system.

407.2.3.3 Drainage. The room, building or area shall be provided with a drainage system
which directs the flow of liquids to an approved location, or provides secondary containment,
and meets the following requirements:

I. Not less than a 1% floor slope to the drain shall be provided.

2. Drains from the area shall be sized to carry the automatic fire extinguishing system design
flow rate over the system design area.

3. Materials of construction for the drainage system shall be compatible with the stored
materials.
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4. Incompatible hazardous materials shall have separate drain systems. Drain systems may be
combined when incompatible hazardous materials have been rendered acceptable by an
approved means.

5. Drainage of spillage and fire protection water may be directed to a neutralizer or treatment
system. Such system shall comply with the following:

1. The system shall be designed to handle the maximum worst case spill from the single
largest container plus the volume of fire protection water from the system over the
minimum design area for a period of 20 minutes.

2. Overflow from the neutralizer or treatment system shall not be permitted.
407.2.3.4 Secondary Containment.

1. Secondary containment shall be provided in indoor storage rooms and areas containing
liquid or solid oxidizers and organic peroxides. Secondary containment shall be provided
in indoor and exterior storage of pyrophoric liquids, unstable materials, water reactive
materials, highly toxic and toxic solids and liquids, corrosives, irritants, sensitizers and
health hazard solids, liquids and gases. Secondary containment in closed system
dispensing areas shall be provided when the aggregate of multiple tanks or containers
exceeds 1,000 gals (3785 L). In open system dispensing areas, secondary containment
shall be provided when the capacity of an individual container exceeds 55 gals (208.2 L) or
the aggregate of multiple containers exceeds 100 gals (378.5 L).

2. Drains shall be directed to a containment system or other location designed as secondary
containment for the hazardous material liquids and fire protection water; or the building,
room or area shall be designed to provide secondary containment of hazardous material
liquids and fire protection water through the use of recessed floors or liquidtight raised
sills.

3. Secondary containment shall be designed to retain the spill from the largest single container
plus the design flow rate of the automatic fire extinguishing system for the area of the room
or area in which the storage is located or the system design area, whichever is smaller. The
containment capacity shall be capable of containing the flow for a period of 20 minutes.

4. Overflow from the secondary containment system shall not be permitted.

5. If the storage area is open to rainfall, the secondary containment shall be designed to
accommodate the volume of a 24-hour rainfall as determined by the 25 year storm. When
curbs are used, provisions shall be made for draining accumulations of groundwater and
rainwater. A visual monitoring method capable of detecting hazardous material leakage
from the primary containment into the secondary containment shall be provided. Where
secondary containment may be subject to the intrusion of water, a monitoring method for
such water shall be provided. Whenever monitoring devices are provided, they shall be
connected to distinct visual and audible alarms.

407.2.3.5 Underground Tanks. Underground tanks containing hazardous materials shall be
located and protected in accordance with applicable chapters of the Standard Fire Prevention
Code. Secondary containment shall be provided for all underground tanks.

407.2.4 Ventilation.

407.2.4.1 Indoor storage areas and storage buildings shall be provided with mechanical exhaust
ventilation.

EXCEPTIONS:

1. Mechanical exhaust ventilation shall not be required for flammable solid storage areas.

2. Where natural ventilation can be shown to be acceptable for the materials as stored.
407.2.4.2 Exhaust ventilation systems shall comply with the following:

1. Installation shall be in accordance with the provisions of the Standard Mechanical Code.
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2. Mechanical ventilation shall be at a rate of not less than 1 cfm per sq ft (0.0051/m*/s/m?) of
floor area over the storage area.

3. Systems shall operate continuously.

4. A manual shutoff control shall be provided outside the room adjacent to the access door
into the room or in a location approved by the building official. The switch shall be of the
break-glass type and shall be labeled VENTILATION SYSTEM EMERGENCY
SHUTOFF.

EXCEPTION: A manual shutoff control is not required when the ventilation system is
equipped with a means for automatic shutdown of the system under fire conditions.

5. Exhaust ventilation shall be arranged to consider the density of the potential fumes or
vapors released. For fumes or vapors that are heavier than air, exhaust shall be taken from
a point within 12 inches (305 mm) of the floor.

6. The location of both the exhaust and inlet air openings shall be arranged to provide air
movement across all portions of the floor or room to prevent the accumulation of vapors.

7. Exhaust ventilation shall not be recirculated within the room or building.
407.2.5 Alarm and Detection.

407.2.5.1 Emergency Alarm. A local manual fire alarm box or approved emergency signal
device shall be installed outside of each interior egress door to a storage room. Activation of the
fire alarm box or emergency signal device shall sound a local audible alarm. When solids,
liquids or gases which have a degree of hazard rating in health, flammability or reactivity of 3 or
4 as ranked by NFiPA 704 are transported through exit or exit access corridor, there shall be an
emergency telephone system, a local manual fire alarm box or an approved emergency signal
device at not more than 150 ft (45.7m) intervals and at each exit doorway throughout the
transport route. Activation of a telephone, fire alarm box or emergency signal device shall
initiate a local audible alarm.

407.2.5.2 Smoke Detection. Activation of the detection system shall sound a local alarm. An
approved smoke detection system installed in accordance with 905 shall be provided in:

1. Rooms or areas where highly toxic compressed gases, liquid or solid oxidizers, or
unclassified detonable, Class I or Class Il organic peroxides are stored.

2. Where Class Il or Class IV organic peroxides are stored in quantities exceeding the
exempt amounts specified in Table 407.2.5.

EXCEPTION: A smoke detection system shall not be required in detached storage
buildings, storing those oxidizers and organic peroxides listed above, if such buildings
are provided with an automatic fire extinguishing system.

407.2.5.3 Supervision. When alarm, emergency signal, detection or automatic fire
extinguishing systems are required, such systems shall be supervised by an approved central
station, proprietary or remote station service or shall initiate an audible and visual signal at a
constantly attended on-site location.
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Table 407.2.5°
Exempt Amounts of Organic Peroxides (Ib)

Condition
uD I I 1 v
Unprotected by sprinklers
or cabinets 0 5 50 125 500
Within cabinets in
unsprinklered building 0 10 100 250 1,000
In sprinklered building,
not in cabinet 1 10 100 250 1,000
In sprinklered building,
within cabinet 2 20 200 500 2,000
11b=0.4536 kg UD = Unclassified Detonatable
NOTES:

1. For organic peroxide liquids, a conversion of 10 Ibs/gal shall be used.

2. Except for laboratories In Group B occupancies, organic peroxides are not permitted in Group A, B, E,
I, M and R occupancies.

407.2.6 Floors.

407.2.6.1 General. Except for surfacing, floors of storage areas shall be impervious to the
material stored.

407.2.6.2 Liquidtight Floor. Floors of storage areas shall be of liquidtight construction.

EXCEPTION: Areas storing explosives and blasting agents, highly toxic and toxic
compressed gases, flammable solids, unstable gases, and cryogenics.

407.2.7 Weather Protection.
407.2.7.1 Insulated Roof. Roofs of liquid and solid oxidizers, organic peroxides, and unstable
(reactive) material storage areas shall be insulated to maintain the permissible temperature range
of the material stored.
407.2.7.2 Roof Structures. When roofs are provided for sheltering exterior hazardous
material storage areas, such storage shall not be considered indoor storage when all of the
following conditions are met:

1. Maximum size of roof structure areas shall not exceed 1,500 sq ft (139m?).

2. Roof supports and walls shall not obstruct more than one side of the perimeter of the
storage area.

3. The distance from the roof structure and the roof supports to buildings, property lines,
streets, alleys, public ways or exits to a public way shall be not less than the distance
required for an exterior hazardous material storage area without a roof.

407.2.8 Smoke and Heat Venting. Areas storing liquid and solid oxidizers, organic
peroxides, unstable (reactive) materials or water reactive materials shall be provided with means
to vent smoke and heat in a fire or other emergency. Smoke and heat venting shall be designed
in accordance with Chapter 36 of the Standard Fire Prevention Code.

407.2.9 Electrical Wiring and Equipment.

407.2.9.1 General. Electrical wiring and equipment shall be installed in accordance with
NFiPA 70.
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407.2.9.2 Hazardous Locations. Electrical wiring and equipment for indoor and exterior
storage areas for Unclassified Detonatable, Class I, 11 or Il organic peroxides, and pyrophoric
gases and liquids shall comply with the requirements for Class I, Division 2, Group D locations.
The interior of any refrigerator or freezer cabinet used for the storage of Unclassified
Detonatable, Class I, Il or 111 organic peroxides shall comply with the requirements for Class I,
Division I, Group D locations.

407.2.9.3 Static Accumulation. When processes or conditions exist where a flammable
mixture may be ignited by static electricity, means shall be provided to prevent the accumulation
of a static charge in accordance with NFiPA 77.

407.2.9.4 Standby Power. A standby system installed in accordance with NFiPA 70 shall be
connected to the following:

1. mechanical ventilation systems,
. treatment systems,
. temperature controls,
. alarm systems,
. detection systems,
. emergency illumination in accordance with 1016.1.2
. other electrically operated systems.
EXCEPTIONS:
I. Areas storing Class 1 or 2 oxidizers, or Class 11 or IV organic peroxides.

2. When highly toxic compressed gases or highly toxic, highly volatile liquids are used or
dispensed, emergency power shall be provided in lieu of standby power on all required
systems in accordance with NFiPA 70.

407.2.10 Identification. Visible hazard identification signs as specified in NFiPA 704 shall be

placed at all entrances to locations where hazardous materials are stored, dispensed, used or
handled in quantities in excess of the exempt amounts.

407.2.11 Security. Dispensing, use and handling areas shall be secured against unauthorized
entry. Storage areas of highly toxic and toxic compressed gases shall also be secured against
unauthorized entry.

~NOo Ok N

407.3 Dispensing, Use And Handling

When the amount of hazardous materials dispensed or used in one control area exceeds that
specified in Tables 407.3A and 407.3B, such dispensing or use shall either be located in a room
or area constructed in accordance with the provisions for a hazardous occupancy or located in an
exterior dispensing, use or handling area located in accordance with the exterior storage
provisions of 407.4 through 407.17.

EXCEPTION: Hazardous materials regulated by the Standard Fire Prevention Code.
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Table 407.3A
Exempt Amounts of Hazardous Materials: Physical Hazard
(Maximum Quantities Per Control Area’)

Closed Systems Open Systems
Material Class Solid Ibs or  Liquid gal or Gas cu ft Solid Ibs or  Liquid gal or
(cu ft) (Ibs) (cu ft) (Ibs)
Combustible Liquid I 120° 30"
A 330" 80
nB 13,2007 3,300°
Combustible Dust 1? 1? -
Ibs/1000 cu ft
Combustible Fiber Loose (100) (20) -
Baled (1,000) (200)
Cryogenics
(Flammable or 45" 10
Oxidizing)
Explosives 1/4° (1/4)* 1/4* (1/4)*
Flammable Gas Gaseous 750" -
Liquified 15°
Flammable Liquid IA 30" 10°
IB 60" 15
IC 90" 20
Combination IA, IB, IC 1208 30%°
Flammable Solid 25 25"
Organic Peroxide uD 1/4° (1/4)* 1/4* (1/4)*
I 1* * 1* @*
I 50" (50)* 10 10y
I 125! (125) 25 (25)
v 500" (500)* 100* (100)*
v NL NL NL NL
Oxidizer 4 1/4* (1/4)° 1/4* (2/4)*
3 2! )" 2! @*
2 250" (250)* 50" (50)"
1 1,000" (1,000)* 200* (200)*
Oxidizer-Gas Gaseous 1,500™° —
Liquified 15°
Pyrophoric 1° @° 10%° 0 0
Unstable (reactive) 4 1/4” (1/4)* 2%® 1/4* (1/4)*
3 1* * 10"° 1* @t
2 50" (50)* 250"° 10 10y
1 125° (125) 750° 257 (25)°
Water Reactive 3 5! 5)* 1* %
2 50" (50)* 10 (10)"
1 125° (125) 257 (25)°
11b =0.4536 kg - Not applicable.
1 gal=3.7854 L NL = Not limited.
1cuft=0.02832m? UD = Unclassified detonatable.

Notes:
1. The amount may be doubled in sprinklered buildings.
2. The quantities permitted in a sprinklered building are not limited.

3. A dust explosion potential is considered to exist if 1 Ib or more of combustible dust per 1,000 cu ft of volume is normally in
suspension or could be put into suspension in all or a portion of an enclosure, including dust inside pieces of equipment. This
also includes combustible dust which accumulates on horizontal surfaces inside buildings or equipment and which could be put
into suspension by an accident, sudden force, or small explosion.

4. Permitted in sprinklered buildings only. No amount is allowed in unsprinklered buildings.

5. The amount may be doubled when dispensed or used inside approved exhausted gas cabinets, exhausted enclosures, or fume
hoods. When footnote 1 also applies, the increase for both footnotes may be applied.

6. Containing no more than the exempt amounts of Class IA, IB or IC flammable liquids.
7. The aggregate quantity in use and storage shall not exceed the quantity listed for storage.
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Table 407.3B
Exempt Amounts of Hazardous Materials: Health Hazard
(Maximum Quantities Per Control Area®)

Closed System Open Systems
Solid Liquid Gas Solid Liquid
Material Ibs! gal or (Ibs)* cu ft* Ibs* gal or (Ibs)*
Corrosive 5,000 500°° 650°' 1,000 100°'
Highly Toxic 1 (D) 20" 1/4 (2/4)
Irritant 5,000 500 650° 1,000 100
Sensitizer 5,000 500 650° 1,000 100
Toxic 500 (500) 650" 125 (125)’
Other Health
Hazards 5,000 500 650° 1,000 1,000
1 |b = 0.4536 kg
1gal=3.7854 L
1 cu ft=0.02832 m*
Notes:

1. The amount may be doubled in sprinklered buildings.

2. This amount may be doubled when dispensed or used in closed containers or systems. If the building
is also sprinklered, the amount may be increased to a maximum of 2,000 gals.

3. Containment shall be provided and shall be arranged so that sprinkler discharge cannot overflow and
mix materials which are not compatible.

4. Permitted only when stored in approved gas cabinets or exhausted enclosures.
5. The aggregate quantity in use and storage shall not exceed the quantity listed for storage.

6. The amount may be doubled when dispensed or used inside approved exhausted gas cabinets,
exhausted enclosures, or fume hoods. When footnote 1 also applies, the increase for both footnotes
may be applied.

7. Compressed chlorine gas shall have an exempt amount of 810 cu ft.

407.4 Explosives and Blasting Agents - Indoor Storage

Indoor storage of explosives and blasting agents shall be in accordance with 407 and Chapter 19
of the Standard Fire Prevention Code. Indoor storage of fireworks shall be in accordance with
407 and Chapter 20 of the Standard Fire Prevention Code.

407.5 Highly Toxic and Toxic Compressed Gases - Indoor Storage

407.5.1 General. Indoor storage of compressed gases shall be in accordance with the
provisions of Chapter 15 of the Standard Fire Prevention Code. Storage of highly toxic or toxic
compressed gases shall be in accordance with 407.

407.5.2 Emergency Power. Emergency power shall be provided in lieu of standby power for:
1. exhaust ventilation,

. treatment systems,

. gas detection systems,

. emergency alarm systems, and

. temperature control systems.

O b~ ownN
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407.5.3 Gas Detection. A continuous gas detection system shall be provided to detect the
presence of gas at or below the permissible exposure limit (PEL) or ceiling limit. The detection
system shall initiate an alarm at or below the PEL and transmit a signal to a constantly attended
control station. The alarm shall be both visual and audible and shall be designed to provide
warning both inside and outside of the storage area. The audible alarm shall be distinct from all
other alarms.

EXCEPTIONS:

I. Signal transmission to a constantly attended control station is not required when only one
cylinder is stored.

2. A continuous gas detection system shall not be required for toxic gases when the
physiological warning properties for the gas are at a level below the accepted PEL for the
gas, as found in the NIOSH Publication No. 81-123. The gas detection system shall be
capable of monitoring the room or area in which the gas is stored at or below the PEL or
ceiling limit and the discharge from the treatment system at or below one-half the
Immediately Dangerous To Life and Health (IDLH) limit.

407.5.4 Exhaust Ventilation.

407.5.4.1 Ventilated Area. Storage of cylinders shall be within ventilated gas cabinets, under
exhaust hoods, within exhausted enclosures or within a ventilated separate gas storage room.
Storage of portable and stationary tanks shall be within a separate ventilated room without other
occupancy or use. If gas cabinets are provided, the room or area in which they are located shall
have independent exhaust ventilation. Treatment systems for gas cabinets, exhaust hoods,
exhausted enclosures and separate gas storage rooms shall be designed to remove the accidental
release of gas to a treatment system.

407.5.4.2 Gas Cabinets. When gas cabinets are provided they shall be:
|. Operated at negative pressure in relation to the surrounding area.

2. Provided with self-closing limited access ports or noncombustible windows to give access
to equipment controls. The average velocity of ventilation at the face of access ports or
windows shall be not less than 200ft per minute (1.0 m/s) with a minimum of 150ft per
minute (0.76 m/s) at any point of the access port or window.

3. Connected to a treatment system.
4. Provided with self-closing doors.
5. Constructed of not less than 0.105-inch (2.67 mm) steel.

407.5.4.3 Separate Gas Storage Rooms, Exhaust Hoods and Exhausted
Enclosures. When provided they shall be deS|gned to operate at a negative pressure in relation
to the surrounding area and direct the exhaust ventilation to a treatment system.

407.5.5 Treatment Systems.

407.5.5.1 General. Treatment systems shall be used to process all exhaust discharged from gas
cabinets, exhaust hoods, exhausted enclosures or separate gas storage rooms. Treatment systems
shall be capable of reducing the concentration of the highly toxic or toxic gases to 1/2 IDLH at
the point of discharge to the atmosphere.

407.5.5.2 Sizing. Treatment systems shall be sized to process the maximum worst case release
of gas based on the maximum flow rate of release and the total quantity from the largest cylinder
or tank utilized.

EXCEPTION: A cylinder containment device or system may be accepted in lieu of the
treatment system for cylinder storage when approved by the fire official. Emergency response
recovery Kits may also be used for chlorine cylinders only.

407.5.6 Distance from Storage to Exposures. Exterior storage of highly toxic or toxic
compressed gases shall comply with 407.5.6.1 and 407.5.6.2.
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407.5.6.1 Distance Limitation to Exposures. Exterior storage of highly toxic or toxic
compressed gases shall not be permitted within 75 ft (23 m) of a property line, street, alley,
public way or exit to a public way, or building not associated with the manufacture or
distribution of the gases, unless the storage is shielded by a structure having a minimum fire
resistance rating of 2 hours and which interrupts the line of sight between the storage and the
exposure. The shielding structure shall be at least 5 ft (1524 mm) from any exposure. The
shielding structure shall have not more than two sides at approximately 90-degree (1.57 rad)
directions, except that a third diagonal section may be used at the vertex.

407.5.6.2 Openings in Exposure Buildings. When the storage area is located closer than
75 ft (23 m) to a building not associated with the manufacture or distribution of the gases,
openings into a building other than piping shall not be permitted above the height of the top of
the shielding structure or within 50 ft (15 m) horizontally from the storage area whether or not
shielded by a protective structure.

407.5.6.3 Air Intakes. The storage area shall not be permitted within 75 ft (23 m) of any air
intakes to buildings.

407.5.7 Piping and Controls. Piping and controls on stationary tanks shall be in accordance
with the following:

I. Pressure relief devices shall be vented to a treatment system designed in accordance with
the provisions of 407.5.5.

2. Where filling or dispensing connections are provided, they shall be provided with a means
of local exhaust. Such exhaust shall be designed to capture fumes and vapors. The exhaust
shall be directed to a treatment system designed in accordance with the provisions of
407.5.5.

3. Stationary tanks shall be provided with a means of excess flow control on all tank inlet or
outlet connections.

EXCEPTIONS:
1. Inlet connections that are designed to preclude backflow.
2. Pressure relief devices.

407.5.8 Supply Piping. Supply piping and tubing for gases and liquids having a health hazard
ranking of 3 or 4 in accordance with NFiPA 704 shall also comply with the following:

1. Connections in piping and tubing utilized for the transmission of highly toxic or toxic
materials shall be protected by an exhausted enclosure if the material is a gas. If the
material is a liquid the piping or tubing must be provided with a receptor for containment.

EXCEPTION: Metallic piping or tubing with welded connections.

2. Piping and tubing shall not be located within the exit or exit access corridor or above areas
not classified as Group H occupancies.

EXCEPTION: Such piping and tubing may be installed within the space defined by the
walls of exit or exit access and floor or roof above or in concealed space above other
occupancies when installed in accordance with the provisions required for HPM
facilities as specified in 408.

3. Where gases or liquids are carried in pressurized piping above 15 psi (103 kPa), excess
flow control shall be provided. Where the piping originates from within a hazardous
material storage room or area, the excess flow control shall be located within the storage
room or area. Where the piping originates from a bulk source, the excess flow control shall
be located as close to the bulk source as practical.

4. Readily accessible manual or automatic remotely activated fail-safe emergency shutoff
valves shall be installed on supply piping and tubing at the point of use and at the tank,
cylinder or bulk source.
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407.5.9 Control of Leaking Cylinders. At least one gas cabinet, exhaust hood, exhausted
enclosure, or leak containment device or system shall be provided for the handling of leaking
cylinders. Cabinets, enclosures or hoods shall be located within or adjacent to exterior storage
areas or within separate gas storage rooms used for cylinders.

EXCEPTION: An additional gas cabinet, containment device or system, exhaust hood, or
exhausted enclosure need not be provided for leaking cylinders if all cylinders are stored
within gas cabinets or exhausted enclosures or under exhaust hoods.

407.5.10 Local Exhaust for Leaking Portable Tanks. A means of local exhaust shall be
provided to capture leaks from portable tanks. The local exhaust may consist of portable ducts
or collection systems designed to be applied to the site of a leak in a valve or fitting on the tank.
The local treatment system shall be connected to a treatment system as specified in 407.5.5. The
local treatment system shall be provided within or immediately adjacent to exterior storage areas
and within separate gas storage rooms used for portable or stationary tanks.

407.6 Flammable/Combustible Liquids - Indoor Storage

Indoor storage of flammable and combustible liquids shall be in accordance with Chapter 9 of
the Standard Fire Prevention Code.

407.7 Flammable Solids

407.7.1 Indoor Storage. Indoor storage of flammable solids shall be in accordance with 407.
Storage of combustible fibers shall be in accordance with the provisions of Chapter 33 of the
Standard Fire Prevention Code. Storage of cellulose nitrate plastics shall be in accordance with
the provisions of Chapter 23 of the Standard Fire Prevention Code.

407.7.2 Exterior Storage. Exterior storage of flammable solids shall be in accordance with
this section. Storage of combustible fibers shall be in accordance with the provisions of Chapter
33 of the Standard Fire Prevention Code.

407.7.3 Distance from Storage to Exposures. Exterior storage of flammable solids shall
not be permitted within 20 ft (6096 mm) of any building, property line, street, alley, public way,
or exit to a public way.

EXCEPTION: An unpierced 2-hour fire resistant wall extending not less than 30 inches (762
mm) above and to the sides of the storage area may be provided in lieu of such distance.

407.7.4 Monitor Control Equipment. Monitor control equipment shall not be required.

407.8 Liquid and Solid Oxidizers

407.8.1 Indoor Storage. Indoor storage of liquid and solid oxidizers shall be in accordance
with 407.

EXCEPTION: For mercantile display areas displaying nonflammable solid and nonflammable
or noncombustible liquid Class I, 2 and 3 oxidizers, see Section 2201.8 of the Standard Fire
Prevention Code.

407.8.2 Detached Storage. Storage of liquid and solid oxidizers in quantities in excess of
those specified in Table 407.8.2 shall either be in a detached building used for no other purpose
or in an exterior storage area. Detached storage buildings shall be single story, without basement
or crawl space and of construction conforming to this code. Detached storage buildings are not
required to be sprinklered when separation distances and storage arrangements are in accordance
with NFiPA 43A.
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Table 407.8.2
Required Detached Storage of Oxidizers
Class Detached Storage Required When Amount Exceeds (tons)
1 No Requirement
2 2,000
3 1,200
4 Exempt Amount Specified in Table 308.2A

1ton =907.2 kg

407.8.3 Distance from Detached Storage Buildings to Exposures. Detached storage
buildings shall be separated from other buildings, property lines, streets, alleys, public ways, or
exits to public ways in accordance with Tables 407.8.3A and 407.8.3B.

Table 407.8.3A

Class 1, 2 or 3 Oxidizers
Separation of Detached Storage

Minimum Distance (ft)

Class Unsprinklered Sprinklered
1 Note 1 Note 1
2 50 35
3 75 50
1ft=0.305m
Note:

1.Detached storage of class I liquid or solid oxidizers not required.

Table 407.8.3B

Class 4 Oxidizers
Separation of Detached Storage

Weight (Ibs) Minimum Distance (ft)
Less than 10 50
11to 100 75
101 to 500 10
501 to 1,000 125
1,001 to 3,000 200
3,001 to 5,000 300
5,001 to 10,000 400
Over 10,000 As determined by the building official
11b =0.4536 kg
1ft = 0.305 m
Note:

1. Detached storage of class I liquid or solid oxidizers not required.
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407.8.4 Separation. Class 3 and Class 4 oxidizers shall be separated from other hazardous
materials by not less than 1-hour fire resistant construction or stored in hazardous material
storage cabinets. Detached storage buildings for Class 4 oxidizers shall be located a minimum of
50 ft (15 m) from all other hazardous materials storage.

407.9 Organic Peroxides

407.9.1 Indoor Storage. Indoor storage of organic peroxides shall be in accordance with this
section.

EXCEPTION: Unclassified detonatable organic peroxides that are capable of detonation in
their normal shipping containers under conditions of fire exposure shall be stored in
accordance with the requirements of Chapter 19 of the Standard Fire Prevention Code.

407.9.2 Detached Storage. Storage of organic peroxides in quantities exceeding those
specified in Table 407.9.2 shall be in a detached building used for no other purpose or in an
exterior storage area. Detached storage buildings shall be single story, without basement or
crawl space. Detached storage buildings are not required to be sprinklered when separation
distances and storage arrangements are in accordance with NFiPA 43B.

Table 407.9.2
Required Detached Storage of Organic Peroxides
Class Detached Storage Required When Amount Exceeds (tons)
ubD See Chapter 19 of the Standard Fire Prevention Code
I Exempt Amount Specified in Table 308.2B
Il 25
1] 50
A% No Requirement
1 ton=907.2 kg UD= Unclassified detonatable

407.9.3 Distance from Detached Storage Buildings to Exposures. Detached storage
buildings shall be separated from other buildings, property lines, streets, alleys, public ways, or
exits to public ways in accordance with Table 407.9.3A. The separation distance between
individual detached storage buildings or areas shall be in accordance with Table 407.9.3B.

Table 407.9.3A
Minimum Separation Distance of Detached Storage

Organic Peroxide Minimum Storage Quantity (Ibs) at Minimum Separation
Class 50 ft 100 ft 150 ft
I 2,000 20,000 175,000
Il 100,000 200,000 Unlimited
I 200,000 Unlimited Unlimited
\Y Unlimited Unlimited Unlimited
1 ft=0.305 m
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Table 407.9.3B

Minimum Separation Distance
Between Individual Detached Storage Buildings or Areas

Minimum Storage Quantity (Ibs) at Minimum Separation

Class 20 ft 75 ft 100 ft
| 2,000 20,000 175,000
i, 1, v Note 1 Note 1 Note 1
1ft=0.305m

Note:

1. When the amount of organic peroxide stored does not exceed the amount indicated in Table 407.9.3A,
minimum separation shall be 20 ft; when the amount of organic peroxide stored exceeds the amount
indicated in Table 407.9.3A, minimum separation shall be 50 ft.

407.9.4 Exterior Storage. Exterior storage of organic peroxides shall be in accordance with
this section.

EXCEPTION: Unclassified detonatable organic peroxides that are capable of detonation in
their normal shipping containers under fire conditions shall be stored in accordance with the
requirements of Chapter 19 of the Standard Fire Prevention Code.

407.10 Pyrophoric Materials

407.10.1 Indoor Storage. Indoor storage of pyrophoric solids, liquids and gases shall be in
accordance with 407.

407.10.2 Separation. Indoor storage of pyrophoric solids, liquids and gases shall be isolated
from incompatible hazardous materials by 1-hour fire resistant walls with openings protected in
accordance with the provisions of 705.1.

EXCEPTION: Storage in approved hazardous materials storage cabinets built in accordance
with the provisions of the Standard Fire Prevention Code.
407.10.3 Exterior Storage. Exterior storage of pyrophoric solids, liquids and gases shall be in
accordance with this section.

407.10.4 Distance from Storage to Exposures. The separation of pyrophoric solids and
liquids from buildings, property lines, streets, alleys, public ways or exits to a public way shall
be twice the separation required by Chapter 9 of the Standard Fire Prevention Code for Class IB
flammable liquids. Separation of pyrophoric gases shall be a minimum of 50ft (15m).

407.11 Unstable (Reactive) Materials
407.11.1 Indoor Storage. Indoor storage of unstable (reactive) materials shall be in
accordance with 407.

EXCEPTIONS:

1. Detonatable unstable (reactive) materials shall be stored in accordance with Chapter 19 of
the Standard Fire Prevention Code.

2. For retail display of nonflammable solid and nonflammable and noncombustible liquid
unstable (reactive) materials, see Section 2201.8 of the Standard Fire Prevention Code.

407.11.2 Detached Storage. Detached storage shall be provided when the amount of
materials stored exceeds that specified in Table 407.11.2. Detached storage buildings shall be
single story and without basement or crawl space.
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Table 407.11.2
Required Detached Storage of Unstable (Reactive) Materials

Detached Storage Required When Amount Exceeds
Class Solids and Liquids (Ibs) \ Gases (cu ft)
4 Exempt Amounts Specified in Table 308.2A
3 2,000 2,000
2 50,000 10,000
1 Ib = 0.4536 kg

1 cu ft = 0.02832 m®

407.11.3 Exterior Storage. Exterior storage of unstable (reactive) materials shall be in
accordance with this section.
407.11.4 Distance from Storage to Exposures. Exterior storage of unstable (reactive)
materials shall not be permitted within 20 ft (6096 mm) of any building, property line, street,
alley, public way or exit to a public way.

EXCEPTIONS:

1. An unpierced 2-hour fire resistant wall extending not less than 30 inches (762 mm) above

and to the sides of the storage may be provided in lieu of such distance.

2. Unstable (reactive) materials which may detonate shall be located in accordance with the
requirements of Chapter 19 of the Standard Fire Prevention Code.

407.12 Water Reactive Materials

407.12.1 Indoor Storage. Indoor storage of water reactive materials shall be in accordance
with this section.
EXCEPTION: For retail display of nonflammable solid and nonflammable or noncombustible
liquid water reactive materials, see Section 2201.8 of the Standard Fire Prevention Code.
407.12.2 Detached Storage. Detached storage shall be provided when the amount stored
exceeds 2,000 Ib (907 kg) of Class 3 material or 50,000 Ib (22 680 kg) of Class 2 material.
Detached storage buildings shall be single story and without basement or crawl space.

407.12.3 Waterproof Room. Rooms or areas used for the storage of water reactive materials
shall be constructed to resist the penetration of water. Piping carrying water for other than
approved automatic fire extinguishing systems shall not be permitted within such rooms or areas.
Recessed floors are not permitted.

407.12.4 Exterior Storage. Exterior storage of water reactive materials shall be within tanks
or closed, water tight containers and shall be in accordance with this section.

407.12.5 Distance from Storage to Exposures. Exterior storage of water reactive
materials shall not be permitted within 20 ft (6096 mm) of any building, property line, street,
alley, public way or exit to a public way.

EXCEPTIONS:

1. An unpierced 2-hour fire resistant wall extending not less than 30 inches (762 mm) above
and to the sides of the storage area may be provided in lieu of such distance.

2. Class 3 water reactive materials shall not be permitted within 75 ft (23 m) of any building,
property line, street, alley, public way or exit to a public way.

407.13 Cryogenic Fluids

Indoor storage of flammable or oxidizing cryogenic fluids shall be in accordance with this
section and Chapter 18 of the Standard Fire Prevention Code.
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407.14 Highly Toxic and Toxic Solids and Liquids

407.14.1 Indoor Storage. Indoor storage of highly toxic or toxic solids and liquids shall be in
accordance with this section.

EXCEPTION: For retail display of nonflammable solid and nonflammable or noncombustible
liquid highly toxic materials, see Section 2201.8 of the Standard Fire Prevention Code.

407.14.2 Treatment System. Treatment systems for the processing of highly toxic liquid
vapors shall be provided for storage areas where a spill or other accidental release of such liquids
can be expected to release highly toxic vapors. Treatment systems and other processing systems
shall be installed in accordance with the Standard Mechanical Code. Emission control shall
conform to the requirements of the local air quality authority.

407.14.3 Separation. Storage of highly toxic liquids and solids shall be isolated from other
hazardous materials by 1-hour fire resistant construction or stored in approved hazardous
materials storage cabinets.

407.14.4 Exterior Storage. Exterior storage of highly toxic or toxic solids and liquids shall be
in accordance with this section and the Standard Fire Prevention Code. Storage of highly toxic
liquids which liberate highly toxic vapors in the event of a spill or other accidental discharge
shall not be permitted unless approved collection and treatment systems are provided. Emission
control shall conform to the requirements of the local air quality authority.

407.14.5 Distance from Storage to Exposures. Exterior storage of highly toxic or toxic
solids and liquids shall not be permitted within 20 ft (6096 mm) of any building, property line,
street, alley, public way or exit to a public way.

EXCEPTION: An unpierced 2-hour fire resistant wall extending not less than 30 inches (762
mm) above and to the sides of the storage area may be provided in lieu of such distance.

407.15 Corrosives

407.15.1 Indoor Storage. Indoor storage of corrosive materials shall be in accordance with
this section.

EXCEPTION: For retail display of nonflammable solid and nonflammable or noncombustible
corrosive liquid, see Section 2201.8 of the Standard Fire Prevention Code.

407.15.2 Exterior Storage. Exterior storage of corrosive materials shall be in accordance with
this section.

407.15.3 Distance from Storage to Exposures. Exterior storage of corrosive liquids shall
not be permitted within 20 ft (6096 mm) of any building, property line, street, alley, public way
or exit to a public way.

EXCEPTION: An unpierced 2-hour fire resistant wall extending not less than 30 inches (762
mm) above and to the side of the storage area may be provided in lieu of such distance.

407.16 Irritants, Sensitizers, Other Health Hazard Solids, Liquids and Gases

407.16.1 Indoor Storage. Indoor storage of irritants, sensitizers or other health hazard solids,
liquids, and gases shall be in accordance with this section.

EXCEPTION: For retail display of other health hazard materials which are nonflammable
solid and noncombustible or nonflammable liquid, see Section 2201.8 of the Standard Fire
Prevention Code.

407.16.2 Exterior Storage. Exterior storage of irritants, sensitizers or other health hazard
solids, liquids, and gases shall be in accordance with this section.
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407.16.3 Distance from Storage to Exposures. Exterior storage of irritants, sensitizers or
other health hazard solids, liquids, and gases shall not be permitted within 20 ft (6096 mm) of
any building, property line, street, alley, public way or exit to a public way.

EXCEPTION: An unpierced 2-hour fire resistant wall extending not less than 30 inches (762
mm) above and to the sides of the storage area may be provided in lieu of such distance.

407.16.4 Storage Conditions. Exterior storage of irritants, sensitizers or other health hazard
solids and liquids shall be separated into piles not larger than 2,500 cu ft (71 m®). Aisle widths
between piles shall be not less than one-half the height of the plles or 10 ft (3048 mm),
whichever is greater.

407.17 Dry Cleaning Plants

407.17.1 Type | Systems. Dry cleaning plants or systems utilizing Class | solvents shall be
prohibited.

407.17.2 Type Il Systems. Type Il systems shall be located in buildings conforming with the
provisions for a Group H2 or H3 occupancy.

407.17.3 Type lll, IV, and V Systems. Type Ill, IV and V systems shall be classified as a
Group B occupancy.

407.17.4 General.

407.17.4.1 Dry cleaning operations shall be restricted to the lowest floor of a building but shall
not be located on any floor below grade. Operations incidental to the dry cleaning business such
as laundering, pressing, and ironing may be in a communicating building or located on the same
floor with the dry cleaning plant, provided the dry cleaning operations are separated therefrom
by 2-hour fire resistant construction.

407.17.4.2 Door openings on stairs or elevators leading from a dry cleaning area to a basement,
or opening into a room having openings or stairs to basements, shall be provided with sills or
ramps raised at least 4 inches (102 mm). Approved self-closing fire doors shall be provided at
such openings. Enclosures shall be of construction equivalent to the floor construction but
having a rating of not less than 1-hour fire resistance.

407.17.4.3 Rooms in which articles are hung up to dry shall be separated from the rest of the
building by 2-hour fire resistant construction. If the drying room is in a separate building, it shall
conform in all respects to the provisions for that type of occupancy.

407.17.4.4 A mechanical system of ventilation shall be installed in dry cleaning areas and
drying rooms conforming to the provisions of the Standard Mechanical Code. The mechanical
system of ventilation shall have sufficient capacity to insure complete and continuous change of
air in accordance with the provisions of the Standard Mechanical Code and shall be provided
with means for remote control. The system shall operate automatically when any dry cleaning
equipment is in use.

408 HAZARDOUS PRODUCTION MATERIAL FACILITIES

408.1 General

408.1.1 Scope. The provisions of this section shall apply to buildings and structures using
HPM, such as semiconductor fabrication facilities and areas of comparable research and
development. Except as specifically required by this section, such buildings shall comply with
the applicable requirements of this code. The specific code provisions of 503.4.1, 704.1.1 and
1005.3.2, and Tables 500 and 704.1 applicable to Group H, Hazardous Occupancies, shall not
apply unless stated herein.

408.1.2 Automatic Sprinkler System. An approved automatic sprinkler system shall be
provided throughout all buildings containing HPM facilities in accordance with 903.2, 903.7.4
and 903.8.
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408.1.3 Stairways. All stairways shall be enclosed in accordance with 1006.1.1.

408.2 Definitions

For the purpose of this section, certain special terms are defined as follows:
HAZARDOUS PRODUCTION MATERIAL (HPM) —a solid, liquid or gas that has a degree
of hazard rating in health, flammability or reactivity of 3 or 4 as ranked by NFiPA 704 and

which is used directly in research, laboratory or production processes which have, as their end
product, materials which are not hazardous.

HPM EMERGENCY CONTROL STATION — an approved location on the premises of an
HPM Facility where signals from emergency equipment are received.

HPM SEPARATE INSIDE STORAGE ROOM - a room used for the storage of hazardous
production material in containers, tanks, drums or other means, separated from other
occupancies. Such rooms include:

HPM INSIDE ROOM - a hazardous production material storage room totally enclosed
within a building and having no exterior walls.

HPM CUTOFF ROOM - a hazardous production material storage room within a building
and having at least one exterior wall.

HPM SERVICE CORRIDOR - a fully enclosed passage used for transporting hazardous
production material from an HPM separate inside storage room or the exterior of the building
to the perimeter wall of the fabrication area, and for purposes other than required exiting.

408.3 Fabrication Areas

408.3.1 General. A fabrication area is an area in which there are processes involving
hazardous production materials and includes ancillary rooms or areas such as dressing rooms and
offices that are supplemental to those processes.

408.3.2 Allowable Height, Stories and Area. The allowable height, number of stories and
building areas permitted for buildings and structures used for facilities using hazardous
production material shall not exceed the limits set forth in Table 408.3.2.

Table 408.3.2
Allowable Heights and Building Areas For
Hazardous Production Material Facllltles® ?3
(Allowable building area is shown In thousands of square feet per floor.)
TYPE OF CONSTRUCTION
TYPE | TYPE Il TYPE 1l TYPE IV TYPE V TYPE VI
1-Hr Unprot. 1-Hr Unprot. 1-Hr Unprot.

Max. No. of Stories 3 3 3 3 3 3 3 1 1
Max. Height (feet) 55 55 55 55 55 55 55 50 40
Area: Multistory UA UA 63.0 63.0 42.0 45.0 30.0
One story only UA UA 94.5 94.5 63.0 67.5 45.0 45.0 30.0
1ft=0.305m UA = Unlimited Area
1 sq ft =0.0929 m2
Notes:

1. The increases permitted in 503.3 shall apply.
2. The provisions of 503.4.1 and Table 500 shall not apply.

3. The area limitations are based on the building facing on one street of public space not less than 30ft
wide.
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408.3.3 Area of Fabrication. The size of a fabrication area shall be determined by the density
of the HPM in that space. The density of the HPM shall not exceed that specified in Table
408.3.3A. The total quantity of HPM permitted shall be based on the densities in Table
408.3.3A or the quantities in Table 408.3.3B, whichever is the larger amount.

Table 408.3.3A

Permitted Quantities of Hazardous Production Material In a Single Hazardous
Production Material Facility Density Bases™*

State Units Flammable Oxidizer Corrosive
solid Ibs/sq ft 0.001 0.003 0.003
liquid gal/sq ft 0.042 0.03 0.08
gas cf/sq ft 1.250 1.250 3.00

1 Ib/sq ft = 4.882 kg/m?

1 ga/sq ft = 40.747 /m?

1 cf/sq ft = 0.305 m*/m?

Notes:

1. Hazardous production material within piping shall not be included in the calculated amount.

2. The maximum permitted quantities of flammable and combustible liquids shall not exceed the following
quantities:

Class (IA) + (IB) + (IC) (Combination flammable liquids) ...........cccocviiiiiiiinnnnn, 0.025

however, Class IA shall not exceed ........coiniiiii i 0.0025
[ F= 1= | 0.01
ClaSS A e 0.02

3. Highly toxic material, highly toxic and toxic gases shall be limited by the maximum quantities specified
in Table 408.3.3B.
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Table 408.3.3B

Permitted Quantities of Hazardous Production Material
In a Single Fabrication Area”

Materials Maximum Quantity
Flammable liquids

Class IA 90 gal

Class IB 180 gal

Class IC 270 gal
Combination flammable liquids 360 gal*

Combustible liquids
Class Il 360 gal

Class IlIA

Flammable gases

750 gal

9,000 cu ft at normal temperature
and pressure

Liquified flammable gases 180 gal

Flammable solids 1,500 Ibs

Corrosive liquids 165 gal

Oxidizing material — gases 18,000 cu ft

Oxidizing material — liquids 150 gal

Oxidizing material — solids 1,500 Ibs

Organic peroxides 30 Ibs

Highly toxic material, Included in the aggregate for

highly toxic and toxic gases flammables as noted above.

11b=0.4536 kg

lgal=3.7854 L

1 cu ft=0.02832 m*

Notes:

1. Containing not more than the exempt amounts of Class IA, 1B, IC flammable liquids.

2. When the amount of hazardous material in a building is less than one-third of the maximum quantity
contained in this table, 301.3 shall be used to establish the appropriate occupancy.

408.3.4 Separation.

408.3.4.1 Fabrication areas shall be separated from each other, from exit access corridors and
from other parts of the building by not less than 1-hour fire resistant construction in compliance
with 701.2, with not less than 3/4 hour opening protectives.

408.3.4.2 The fire resistance of construction separating a fabrication area from an HPM cutoff
room shall have a fire rating of not less than 2 hours with the openings protected by self-closing
doors having a fire resistance rating of not less than 1 1/2 hours.
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408.3.4.3 Floor forming part of the required separation shall be liquidtight.

408.3.5 Floors. Floors within fabrication areas shall be of noncombustible construction.
Unprotected openings through the floor of fabrication areas are permitted when the
interconnected levels are used solely for mechanical equipment directly related to such
fabrication area.

A fabrication area may have mechanical, duct and piping penetrations which extend through not
more than two floors within that fabrication area. Penetrations shall be effectively sealed to
prevent air flow at the floor level. The fabrication area, including the areas through which
ductwork and piping extend, shall be considered a single conditioned space.

408.3.6 Ventilation.

408.3.6.1 General. Ventilation systems shall comply with the Standard Mechanical Code
except as otherwise provided herein. Ventilation, including recirculated air, shall be prowded
throughout the fabrication area at the rate of not less than 1 cfm per sq ft (O 0051 m*/sf m?) of
floor area.

408.3.6.2 Interconnection. The exhaust system of one fabrication area shall not connect to
another exhaust system outside that fabrication area within the building. The return air system
from one fabrication area shall not connect to any other system.

408.3.6.3 Smoke Detectors. Smoke detectors shall be installed in the recirculating airstream
and shall initiate a signal at the emergency control station.

408.3.6.4 Shutoff Switches. Automatic shutoffs are not required to be installed on air-
moving equipment. A manually operated remote switch to shut off the fabrication area supply or
recirculating air system, or both, shall be provided at an approved location outside the fabrication
area.

408.3.7 Gas Detection. When HPM gas is used or dispensed and the physiological warning
properties for the gas are at a higher level than the accepted permissible exposure limit for the
gas, a continuous gas-monitoring system shall be provided to detect the presence of a short-term
hazard condition. When dispensing occurs with the possibility of generating flammable gases or
vapors in quantities exceeding 20% of the lower explosive limit, a continuous gas-monitoring
system shall be provided. The monitoring system shall be connected to the emergency control
station.

408.3.8 Transporting Hazardous Production Material. HPM shall be transported to
fabrication areas through enclosed piping or tubing systems that comply with 408.7 through
HPM service corridors or in exit access corridors as permitted in the exception in 408.4. The
handling or transporting of HPM within HPM service corridors shall comply with the Standard
Fire Prevention Code.

408.3.9 Means of Egress. There shall be not less than two egress doors from all portions of
an HPM facility having a floor area of 200 sq ft (18.6 m?) or more regardless of the number of
occupants within the room or space. All doors shall swing in the direction of egress.

408.3.10 Electrical. Electrical equipment and devices within the fabrication area shall comply
with NFiPA 70. The requirements for hazardous Iocatlons need not be applied when the average
air change is at least 4 cfm per sq ft (0.02 m*/s/m?) of floor area and When the number of air
changes at any location is not less than 3 cfm per sq ft (0.015 m®/s/m?).

408.4 Exit Access Corridors

408.4.1 Exit access corridors shall be separated from fabrication areas as specified in 408.3.4.
Exit access corridors shall not be used for transporting HPM except as provided herein and in
408.7.2.

EXCEPTION: In existing HPM Facilities, when there are alterations or modifications to
existing fabrication areas, the transportation of HPM in exit access corridors shall be
permitted when all the following requirements are met:
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I. Corridors adjacent to the fabrication area under alteration shall comply with 408.3.4 and
Table 700 for the length of the common wall of the corridor and the fabrication area, and
for the distance along the exit access corridor to the point of entry of HPM into the exit
access corridor serving that fabrication area.

2. There shall be no openings between an exit access corridor and an HPM storage cabinet in
a fabrication area unless 1-hour fire doors are installed between the exit access corridor and
the cabinet; the cabinet is enclosed with 1-hour fire resistant construction and the cabinet is
internally fire sprinklered.

408.5 HPM Service Corridors
408.5.1 General. HPM service corridors shall be considered as part of the HPM Facility.

408.5.2 Separation. HPM service corridors shall be separated from exit access corridors as
required by 408.3.4.

408.5.3 Ventilation. HPM service corridors shall be mechanically ventilated as required by
408.3.6.

408.5.4 Means of Egress. There shall be not less than two egress doors from an HPM service
corridor. Not more than one-half of the required means of egress shall be into the fabrication
area. Doors from HPM service corridors shall be self-closing and swing in the direction of
egress.

408.5.5 Travel Distance. The maximum distance of travel from any point in an HPM service
corridor to an exterior exit door, horizontal exit, exit access corridor, enclosed stairway or door
into a fabrication area shall not exceed 75ft (23m). Dead ends shall not exceed 4ft (1219 mm) in
length.

408.5.6 Alarms. Alarms shall be provided as required in 408.6.6.

408.6 Storage of Hazardous Production Material

408.6.1 General. Rooms used for the storage of HPM in quantities greater than that set forth in
Table 408.3.3B, except for that permitted within a fabrication area, shall comply with the
provisions of NFiPA 30 provided that the area of an HPM cutoff room shall not exceed 6,000 sq
ft (557.4 m?).

408.6.2 Location Within Building. When HPM cutoff rooms are provided, they shall be not
less than 30 feet (9144 mm) from property lot lines and street lines.

408.6.3 Hazardous Production Material Drainage Systems. Drainage systems shall be
provided to direct liquid leakage and fire protection water to a safe location away from the
building, any important valve or adjoining property. HPM flammable liquid drains shall be
separated from other HPM liquid drains. Other HPM liquids in drains that are not compatible
shall be separated from each other, provided that they are permitted to be combined when they
have been rendered acceptable for discharge by an approved means into the public sewers.

408.6.4 Means of Egress. There shall be two egress doors from an HPM separate inside
storage room when the rooms exceed 200 sq ft (18.6 m?) in area. When two means of egress are
required from HPM cutoff rooms, one shall be directly to the outside of the building. All storage
room egress doors shall be self-closing and swing in the direction of egress.

408.6.5 Ventilation. Exhaust ventilation shall be provided in accordance with 408.3.6 for all
categories of HPM.

408.6.6 Emergency Alarm. An emergency telephone system or local manual alarm pull
station shall be installed outside of each interior egress door from HPM cutoff rooms. The signal
shall be relayed to the emergency control station and a local signaling device provided.

408.6.7 Electrical. HPM cutoff rooms containing flammable liquids or gases shall be classified
as Class I, Division 1 hazardous locations in accordance with NFiPA 70.
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408.7 Piping And Tubing

408.7.1 General. HPM piping and tubing shall comply with this section and shall be installed
in accordance with ANSI B31.3. Piping and tubing systems shall be metallic unless the material
being transported is incompatible with such system. Systems supplying gaseous HPM, having a
Health Hazard of 3 or 4 as ranked by NFiPA 704, shall be welded throughout, except for
connections, valves and fittings, which are within an exhausted enclosure. HPM supply piping
or tubing in HPM service corridors shall be exposed to view.

408.7.2 Installation in Exit Corridors and Above Other Occupancies. Hazardous
Production Material shall not be located within exit access corridors or above areas not
containing HPM Facilities except as permitted by this section. HPM piping and tubing may be
installed within the space defined by the walls of exit access corridors and the floor or roof above
or in concealed spaces above other occupancies under the following conditions:

1. Automatic sprinklers shall be installed within the space unless the space is less than 6
inches (152 mm) in least dimension.

2. Ventilation at not less than six air changes per hour shall be provided. The space shall not
be used to convey air from any other area.

3. All HPM supply piping and tubing and HPM nonmetallic waste lines shall be separated
from the exit access corridor and from any other occupancy other than an HPM Facility by
construction having a fire resistance rating of not less than 1 hour as permitted for walls or
partitions. When gypsum wallboard is used, joints on the piping side of the enclosure need
not be taped, provided the joints occur over framing members. Access openings into the
enclosure shall be protected by approved fire opening protectives.

4. When the piping or tubing is used to transport HPM liquids, a receptor shall be installed
below such piping or tubing. The receptor shall be designed to collect any discharge or
leakage and drain it to an approved location. The 1 hour enclosure required by item 3
herein shall not be used as part of the receptor.

5. Readily accessible manual or automatic remotely activated fail-safe emergency shutoff
valves shall be installed on piping and tubing other than waste lines at branch connections
into the fabrication area and at entries into exit access corridors.

6. Where HPM supply gas is carried in pressurized piping, a fail-safe system for excess flow
control shall shut off flow due to rupture in the piping.

7. Electrical wiring and equipment located in the piping space shall be approved for Class I,
Division 2 Hazardous Locations in accordance with NFiPA 70.

8. Gas detection shall be provided in accordance with 408.3.7.
EXCEPTIONS to Items 1 Through 8:

1. Transverse crossings of the corridors by supply piping coaxially enclosed within a ferrous
pipe or tube for the width of the corridor are permitted.

2. An enclosed pipe or tube open to an HPM facility is permitted.

408.7.3 Identification. Piping, tubing and HPM waste lines shall be identified in accordance
with ANSI A13.1 to indicate the material being transported.

409 SPECIAL INSTITUTIONAL OCCUPANCIES

409.1 Group | Unrestrained Occupancies
409.1.1 General

409.1.1.1 Group | Unrestrained buildings shall be provided with an approved automatic wet
pipe sprinkler system. Smoke compartments containing patient rooms shall be protected
throughout with listed quick response sprinklers.
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EXCEPTION: Standard sprinklers may be used where patient sleeping rooms are protected
with a smoke detector complying with the requirements of UL 217 or UL 268 permanently
connected to house current. Such detectors shall provide a visual display on the corridor side
of each patient sleeping room and shall provide an audible and visible alarm at the nursing
station attending that room. Such detector and related devices may be combined with the
nursing call system and the total system need not be electrically supervised.

409.1.2 Smoke Barriers.

409.1.2.1 Smoke barriers shall be provided to subdivide every story used by patients for
sleeping or treatment into at least two smoke compartments. Egress shall be provided from each
smoke compartment without returning through the compartment from which egress orlglnated
The maximum area of each smoke compartment shall not be more than 22,500 sq ft (2090.3 m?),
with a travel distance from any point to a smoke barrler door in a publicly accessible area not to
exceed 200 ft (61 m). At least 30 net sq ft (2.79 m?) per patient shall be provided within the
aggregate area of corridors, patient rooms, treatment rooms, lounge or dining areas and other
similar spaces on each side of the smoke barrier for the total number of patients in a Z|0|ning
compartments. On stories not housing bed and litter patients, at least 6 sq ft (0.56 m“) per
occupant shall be provided on each side of the smoke barrier for the total number of occupants in
adjoining compartments.

409.1.2.2 For smoke barrier fire resistance requirements, see 704.2.2.2. For smoke barrier
opening protectives, see 705.1.

409.1.2.3 Doorways separating corridor in adjoining smoke compartments shall be equipped
with either horizontal sliding doors conforming with 1012.4 or a pair of swinging type doors,
each swinging in a direction opposite from the other, and the minimum clear width of each door
shall be 44 inches (1118 mm) for hospital corridors and 32 inches (813 mm) for residential
custodial care institutions. Other doors in smoke barrier shall be swinging type of required width
or horizontal sliding doors conforming with 1012.4.

409.1.2.4 Doors in smoke barriers shall have a fire resistance rating of 20 minutes except as
required in 409 1.5 or when used as an exit or for enclosure of a vertical opening. Double egress
corridor doors shall have, and other doors shall be permitted to have, vision panels of 1/4-inch
(6.4 mm) Iabeled wire glass mounted in steel frames. The glass area shall be limited to 1296 sq
in (0.84 m?) for each door. The door shall close the opening with only the clearance necessary
for proper operation under self-closing, and shall be without undercuts, louvers or grilles.
Rabbets or astragals are required at the meeting edges of double egress doors, and stops are
required on the head and jambs of all doors in smoke barriers. Positive latching devices are not
required on double egress corridor doors, and center mullions are prohibited.

EXCEPTION Protection at the meeting edges of doors and stops at the head and sides of door
frames may be omitted in buildings equipped with an approved engineered smoke control
system. The engineered smoke control system shall respond automatically preventing the
transfer of smoke across the barrier.

409.1.2.5 Doors in smoke barriers shall be self-closing or shall be provided with door hold open
devices of the fail-safe type which shall release the doors causing them to close upon the
actuation of smoke detectors installed in accordance with 905 as well as upon the application of a
maximum manual pull of 50 Ib (222 N) against the hold open device.

409.1.2.6 HVAC systems penetrating a smoke barrier shall be fully ducted.

409.1.3 Corridors.

409.1.3.1 Exit access corridor partitions shall be constructed of materials permitted by this code
for the type of construction used and shall not be required to have a fire resistance rating. Such
partitions shall comply with 1604.5 and shall be designed to resist the passage of smoke. If these
partitions are to be terminated at the ceiling membrane, the ceiling membrane shall also be
designed to resist the passage of smoke.

409.1.3.2 Waiting areas may be open to the corridor, provided:
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1. The aggregate area of waiting areas in each smoke compartment does not exceed 600 sq ft
(55.7 m°), and
2. Each area is located to permit direct visual supervision by the facility staff, and
3. Each area is equipped with an automatic smoke detector system installed in accordance
with 905, and
4. Each area is arranged not to obstruct access to required exits.
409.1.3.3 Spaces may be unlimited in size and open to the corridor provided:
1. The spaces are not used for patient sleeping rooms, treatment rooms, hazardous areas or
special use areas listed in 409.1.5, and
2. Each space is located to permit direct visual supervision by the facility staff, and
3. The space and corridors which the space open onto in the same smoke compartment are
protected by an automatic smoke detection system installed in accordance with 905, and
4. The space is arranged not to obstruct access to required exits.
409_.&.3.4 Space for doctors' and nurses' charting and communication areas may be open to the
corridor.
409.1.3.5 All corridors shall be continuous to the exits and separated from all other use areas.
409.1.4 Corridor Doors.
409.1.4.1 Doors in corridor partitions need not have a fire resistance rating but shall be designed

to resist the passage of smoke. Doors shall be equipped with positive latching. Roller latches
shall be prohibited.

EXCEPTION: Doors required to be rated by 409.1.5, exit doors, and rated shaft enclosure
doors.

409.1.4.2 Locking devices which restrict access to rooms from the corridor and which are
operable only by staff from the corridor side shall not restrict egress from the room except for
mental health patient rooms.

409.1.5 Protection from Hazardous Areas. Hazardous areas listed in Table 409.1.5 shall
be separated/protected as shown. All doors shall be self-closing or automatic closing by smoke
detection. Where nonfire-rated separation is permitted, the hazardous area shall be separated
from the remainder of the building by partitions constructed of materials consistent with the
building type of construction and capable of resisting the passage of smoke. The partitions shall
extend from the floor to the underside of a fire resistance rated floor/ceiling or roof /ceiling
assembly or to the floor/roof deck above.
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Table 409.1.5
Protection From Hazardous Areas
Area Separation/Protection
Boiler and heater rooms 1-hour / 3/4-hour doors

Physical plant maintenance shop

Laundries greater than 100 sq ft

Soiled linen room

Storage rooms more than 100sq ft storing
combustible material

Trash collection rooms

Employee locker room Nonfire-rated separation /
Gift/retail shop Smoke resistant doors
Handcraft shops

Kitchens

Storage room more than 50 sq ft in area
but not more than 100 sq ft in area
storing combustible material

Laboratories and paint shops employing 1-hour / 3/4-hour doors,
hazardous materials in quantities less Control room per 308.2.2
than that which would cause
classification as an H use

1 sq ft = 0.0929 m?

409.1.6 Building Fire Protective Signaling Systems. A fire protective signaling system
shall be activated by manual fire alarm boxes, by sprinkler activation and by smoke detection
required in 409.1.3.2 and 409.1.3.3.

409.1.7 Fire Department Notification. The fire protective signaling system shall be
arranged to transmit an alarm to the fire department via any of the following means.

1. Approved central station system in accordance with NFiPA 71 or
2. Approved proprietary, auxiliary or remote station system in accordance with NFiPA 72.
409.1.8 Supervision. The sprinkler system shall be supervised in accordance with 903.8.

409.1.9 Fixed Furnishings Tests. Fixed furnishings shall comply with the requirements in
Chapter 43 of the Standard Fire Prevention Code.

409.2 Group | Restrained Occupancies
409.2.1 General.

409.2.1.1 Portions of Group I Restrained which may be classified as a different occupancy
group shall meet the corresponding requirements of this code for such occupancies. Where
security operations necessitate the locking of required means of egress, provisions shall be made
for the release of occupants during all times of use.

409.2.1.2 Sections of Group | Restrained occupancies may be classified as other occupancies if
they meet the following conditions:

I. They are not intended to serve residents for purpose of housing, customary access or means
of egress.

2. They are separated from Group | Restrained occupancies by construction meeting the
occupancy separation requirements of 704.1.
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409.2.1.3 All means of egress that traverse other use areas shall conform to requirements of this
code for Group | Restrained occupancies.

EXCEPTION: It is permissible to exit through a horizontal exit into other contiguous
occupancies which do not conform to Group | Restrained occupancy egress provisions but
which do comply with requirements set forth in the appropriate occupancy, as long as the
occupancy is not a high hazard use.

409.2.1.4 Occupancies, not related to Group | Restrained, classified as containing high hazard
contents shall not be permitted in buildings housing Group | Restrained occupancies.

409.2.2 Definitions. For the purpose of this section, certain special terms are defined as
follows:

SALLYPORT (Security Vestibule) —a compartment provided with two or more doors where
the intended purpose is to prevent continuous and unobstructed passage by allowing the
release of only one door at a time.

RESIDENTIAL HOUSING AREAS - includes sleeping areas and any contiguous day room,
group activity space or other common spaces for customary access of residents.
409.2.3 Subclassification Of Occupancy. Group | Restrained shall be categorized as one
of the Use Conditions in 1024.2.2.
409.2.4 Minimum Construction Requirements. The height and area of buildings
containing a Group | Restrained occupancy shall be limited in accordance with Table 500.
409.2.5 Occupant Load.
409.2.5.1 The minimum occupant load for which means of egress shall be provided for any

floor shall be the maximum number of persons intended to occupy that floor, but not less than
that projected by calculations using the tabular values of 1003.1.

409.2.5.2 For resident housing areas the minimum occupant load shall be based upon 120 sq ft
(11.1 m?) per occupant using gross floor area.

409.2.6 Means or Egress. Means of egress requirements shall be as provided in Chapter 10.
409.2.7 Protection or Vertical Openings.

409.2.7.1 Any vertical opening between stories shall be enclosed in accordance with 705.2
except as provided here.
409.2.7.2 Atriums complying with 414 shall be permitted in buildings protected throughout by
automatic sprinklers.
409.2.7.3 Multilevel residential housing areas are permitted without enclosure protection
between levels provided all the following conditions are met:
1. The entire normally occupied area so interconnected is sufficiently open and unobstructed
so that supervisory personnel can observe the area.
2. Exit capacity is sufficient to provide simultaneous egress from all floor levels for all the
occupants of such interconnected levels.
3. The height between the highest and lowest finished floor levels does not exceed 13 ft (3962
mm).
EXCEPTION TO CONDITION 3: In buildings protected by an approved automatic
sprinkler system, the height between the highest and lowest finished floor levels shall
not exceed 23 ft (7010 mm). Each story shall have at least one-half of its required exit
capacity provided by exits leading directly out of that story, without occupants having to
traverse another story within the interconnected area.
409.2.8 Protection from Specific Uses.

409.2.8.1 Specific use areas shall be separated from other areas of Group | Restrained buildings
in accordance with the requirements of Table 409.2.8.
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Table 409.2.8
Specific Use Areas Within Group | Restrained

Area Separation/Protection

Boiler and heater rooms 2-hour, or 1 hour and automatic
Paint shops employing hazardous sprinklers

substances and materials in quantities

less than that which would cause

classification as Group H
Physical plant maintenance shop

Laundries greater than 100 sq ft 1 hour and automatic sprinklers
Storage rooms more than 100 sq ft
Trash collection rooms

Padded cells

Employee locker rooms 1 hour, or automatic sprinklers
Handcraft shops with separation walls
Kitchens

Storage rooms more than 50 sq ft in area
but not more than 100 sq ft in area

1 sq ft = 0.0929 m?

409.2.8.2 Where the separation walls around specific use areas are not required by Table
409.2.8 to have a fire resistance rating, they shall be constructed of materials consistent with the
building type of construction and shall be capable of resisting the passage of smoke. The
separation walls shall extend from the floor to the underside of a fire resistance rated
floor/ceiling or roof/ceiling assembly or to the floor/roof deck above. All doors shall be self-
closing or automatic-closing upon detection of smoke.

409.2.8.3 Cooking facilities shall be protected in accordance with the Standard Mechanical
Code.

409.2.9 Interior Finish.

409.2.9.1 Interior finish of walls and ceilings in corridors, exits and any space not separated
from corridors and exits by a partition capable of retarding the passage of smoke shall be Class
A. All other areas shall be in accordance with 803.3.

409.2.9.2 Interior floor finish shall be in accordance with 803.7.

409.2.10 Fire Protective Signaling Systems.

409.2.10.1 A fire protective signaling system shall be provided in accordance with NFiPA 72.
EXCEPTIONS:

1. Manual fire alarm boxes may be locked provided that staff is present within the subject area
when occupied and has keys readily available to unlock the boxes.
2. Manual fire alarm boxes may be located in a staff location provided that the staff location is
manned when the building is occupied and has direct supervision of the sleeping area.
409.2.10.2 Initiation of the fire protective signaling system shall be by manual means and by
automatic means of any required detection device.
409.2.10.3 Operation of any alarm initiating device shall automatically, without delay,
accomplish general alarm indication and control functions. Prealarm (presignal) systems are
prohibited.

EXCEPTION: Any required smoke detectors may be arranged to alarm at a constantly
attended location only and are not required to accomplish general alarm indication.
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409.2.11 Fire Department Notification. The fire protective signaling system shall be
arranged to transmit an alarm to the fire department via any of the following means:

1. Approved central station system in accordance with NFiPA 71 or
2. Approved proprietary, auxiliary, or remote station system in accordance with NFiPA 72.

EXCEPTION: Smoke detectors may be arranged to alarm locally and at a constantly attended
location only and are not required to accomplish general alarm nor be connected to the fire
department.

409.2.12 Automatic Fire Detection. An approved automatic fire detection system with
smoke detectors shall be installed in accordance with NFiPA 72 and NFiPA 72E throughout all
resident housing areas, including sleeping areas and any contiguous day room, group activity
space, or other common spaces for customary access of residents.

EXCEPTIONS:

1. Smoke detectors shall not be required in sleeping rooms with four or fewer occupants in
buildings protected throughout with an approved automatic sprinkler system.

2. Other arrangements and positioning of smoke detectors may be used to prevent damage or
tampering or for other purposes provided the function of detecting any fire is fulfilled and
the siting of detectors is such that the speed of detection will be equivalent to that provided
by the spacing and arrangements described in NFiPA 72E. This may include the location
of detectors in exhaust ducts from cells, behind grills, or in other locations. The equivalent
performance of the design shall be approved by the building official.

409.2.13 Extinguishing Requirements.
409.2.13.1 When required by Table 500, facilities shall be protected throughout by an approved
automatic sprinkler system in accordance with NFiPA 13.

409.2.13.2 Where exceptions are stated in the provisions of this code (including those specified
in 409.2.15) for Group | Restrained equipped with an approved automatic extinguishing system,
and where such systems are required, the system shall be in complete accordance with NFiPA 13
for systems in light hazard occupancies and shall be electrically interconnected with the fire
alarm system.

409.2.13.3 The sprinkler system shall be electrically supervised in accordance with 903.8.

409.2.13.4 The sprinkler piping, serving no more than six sprinklers for any isolated hazardous
area, may be connected directly to a domestlc water supply system having a capacity sufficient to
prowde 0.15 gpm per sq ft (0.0001 m*/s/m?) of floor area through the entire enclosed area. An
indicating shutoff valve shall be installed in an accessible location between the sprinkler and the
connection to the domestic water supply. For sprinkler requirements for hazardous areas, see
409.2.8.
409.2.13.5 Portable fire extinguishers shall be provided in accordance with NFiPA 10.
EXCEPTIONS:
1. Access to portable fire extinguishers may be locked.
2. Portable fire extinguishers may be located at staff locations only.
409.2.14 Smoke Barriers.
409.2.14.1 Smoke barriers shall be provided to divide every story used by residents for

sleeping, or any other story having an occupancy load of 50 or more persons, into at least two
compartments.

EXCEPTION: Spaces having direct exit to one of the following fulfill the requirements for
subdivision of such spaces, provided the locking arrangements of doors involved meet the
requirements for doors at the compartment barrier for the use condition involved:

1. a public way, or

62 1997 Revisions 1996 NORTH CAROLINA BUILDING CODE



SPECIAL OCCUPANCY

2. a building separated from the resident housing area by 2-hour fire resistance or 50ft (15.2
m) of open space, or

3. an enclosed area having a holding space 50 ft (15.2 m) from the housing area that provides
6 sq ft (0.56 m2) or more of refuge area per person (resident, staff, visitors, etc.) that may
be present at the time of the fire.

409.2.14.2 Where required, smoke barriers shall:
1. Limit the housing to a maximum of 200 residents in any smoke compartment, and

2. Limit the travel distance to a door in a smoke barrier from any room door required as exit
access to 100 ft (30.5 m) and from any point in a room to 150ft (45.7 m).

EXCEPTION: The travel distance may be increased by 50ft (15.2 m) in buildings
protected by an approved automatic sprinkler system.

409.2.14.3 Smoke barriers shall be constructed in accordance with 704.2.2.1.1.

409.2.14.4 At least 6 net sq ft (0.56 m?) per occupant shall be provided on each side of the
smoke barrier for the total number of occupants in adjoining compartments. This space shall be
readily available whenever the occupants are moved across the smoke barrier in a fire
emergency.

409.2.14.5 Doors in smoke barriers shall swing in the direction of egress. In those applications
where egress may be in either direction, a pair of swinging doors shall be provided. Center
mullions are permitted. The minimum clear width of exit in the direction of exit travel shall be
32 inches (813 mm).

EXCEPTION: Doors in a smoke barrier may be of the power operated horizontal sliding type
provided the force to slide the door to its fully open position does not exceed 50 Ib (222 N)
with a perpendicular force against the door of 50 Ib (222 N). The door shall be reasonably
tight fitting.
409.2.14.6 Doors in smoke barriers shall comply with 705.1.3.2.2 and shall be self-closing or
automatic-closing by actuation of smoke detectors installed in accordance with NFiPA 72E.
Swinging doors shall be self-latching. Powered horizontal sliding doors shall automatically
return to the closed position within 15 seconds after opening, even if the close switch is not
activated.

409.2.14.7 Doors in smoke barriers shall conform with the requirements for doors in means of
egress as specified in 1024.2.8 and 1024.2.9 and shall have locking and release arrangements
according to the use condition as follows:

1. For Use Condition 1 (Free Egress) and 2 (Zoned Egress) there shall be no locks or other
arrangements to prevent free egress through the doors in the smoke barriers.

2. For Use Condition 3 (Zoned Impeded Egress) and 4 (Impeded Egress) the doors may be
locked to prevent free egress provided there is remote release control conforming with the
requirements for such control as specified in 1024.2.9.

3. For Use Condition 5 (Contained) the doors in smoke barriers may be locked with a key
provided the keying arrangements meets the requirements specified for locked egress doors
in 1024.2.9.

409 2.14.8 Vision panels of approved transparent wired glass not exceeding 1296 sq in (0.84
m?) with steel frames shall be provided in each door in a smoke barrier.

409.2.14.9 An approved damper designed to resist the passage of smoke shall be provided at
each point a duct penetrates a required smoke barrier. The damper shall close upon detection of
smoke.

EXCEPTION: Buildings designed with an engineered smoke control system approved by the
building official need not comply with this requirement.
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409.2.15 Subdivision of Resident Housing Areas. Any individual cell, dormitory, or
other space where residents are housed shall be separated from all other spaces by substantial
construction of noncombustible materials in accordance with Table 409.2.15.

Table 409.2.15

. . . . 1,2,3,4
Separation Required For Resident Housing Areas
Use 2 Use 3 Use 4 Use 5
Feature NS AS NS AS NS AS NS AS
Room to Room NR NR NR NR ST NR FR(1/2) ST
Separation
Room Face to Corridor ST NR ST NR ST NR FR ST
Separation
Room Face to Common NR NR NR ST NR ST ST NR ST FR ST
Space Separation
<50ft° >50ft° | <50 ft° >50 ft° <50 ft° >50 ft°
Common Space to FR NR FR NR FR NR FR ST
Corridor Separation
Total Openings in Solid 120 sqg in 120 sq in 120 sq in 120 sq in
Room Face closable
AS = Protected b t ti inkl from
02 2 = Protected by automatic sprinklers inside or
1in"=645.16 mm NS = Not protected by automatic sprinklers 120 sq in
NR = No requirement w/smoke
ST = Smoketight control
FR = Fire Rated — 1-hour
FR(1/2) = Fire Rated — 1/2-hour
Notes:

1. Doors in openings in partitions required to be fire resistant by this chart in other than required enclosures of exits or hazardous
areas shall be substantial doors of construction that will resist fire for at least 20 minutes. Wire glass or minimum 45-minute fire-
rated glazing vision panels are permitted. Latches and door closers are not required on cell doors.

2. Doors in openings in partitions required to be smoketight by the chart shall be substantial doors, of construction that will resist the
passage of smoke. Latches and door closers are not required on cell doors.

3. “Total Openings in Solid Room Face" includes all openings (undercuts, food passes, grills, etc.), the total of which will not exceed
120 sq in. All openings shall be 36 inches or less above the floor.

4. Under Use Condition 2, 3, or 4, a space housing not more than 16 persons and subdivided by open construction (any
combination of grating doors and grating walls or solid walls) may be considered one room. The perimeter walls of such space
shall be of smoketight construction. Smoke detection shall be provided in such space. Under Use Condition 4, common walls
between sleeping areas within the space shall be smoketight and grating doors and fronts may be used.

5. This is the travel distance through the common space to the exit access corridor.

409.2.16 Windowless Buildings.

409.2.16.1 For the purpose of this section a windowless building or portion of a building is one
with nonopenable windows, windows not readily breakable, or with no windows.

409.2.16.2 Windowless buildings shall be provided with vent openings, smoke shafts, or an
engineered smoke control system approved by the building official to provide ventilation,
mechanical or natural, for each windowless smoke compartment.

409.2.17 Building Services.

409.2.17.1 Alarms, emergency communication systems and the illumination of generator set
locations shall be as described for the Life Safety Branch in NFiPA 70.

409.2.17.2 Portable space heating devices are prohibited. Any heating device other than a
central heating plant shall be so designed and installed that combustible material will not be
ignited by it or its appurtenances. If fuel-fired, such heating devices shall be chimney or vent
connected, shall take air for combustion directly from outside, and shall be so designed and
installed to provide for complete separation of the combustion system from the atmosphere of the
occupied area. The heating system shall have safety devices to immediately stop the flow of fuel
and shut down the equipment in case of either excessive temperatures or ignition failure.
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EXCEPTION: Approved suspended unit heaters may be used in locations other than means of
egress and sleeping areas provided such heaters are located high enough to be out of the reach
of persons using the area and provided they are vent connected and equipped with the safety
devices called for above.

409.2.17.3 Combustion and ventilation air for boiler, incinerator or heater rooms shall be taken
directly from and discharged directly to the outside air.

409.2.17.4 Trash chutes, incinerators and laundry chutes shall comply with the provisions of
NFiPA 82.

1. Any trash chute or linen chute, including pneumatic rubbish and linen systems, shall be
provided with automatic extinguishing protection installed in accordance with NFiPA 13.

2. Any trash chute shall discharge into a trash collecting room used for no other purpose and
protected in accordance with NFiPA 82.

3. No incinerator shall be directly flue-fed nor shall any floor chute directly connect with the
combustion chamber.

409.2.18 Emergency and Standby Power and Light.

409.2.18.1 A permanently installed battery or standby engine driven power generation system
conforming to NFiPA 70 shall be provided to serve essential emergency operation. It shall be
equipped to automatically start upon failure of the normal electrical service, and within 10
seconds of the loss of power to automatically transfer circuits required for essential emergency
operations. The system shall have an on-premises fuel supply sufficient for at least 2 hours of
continuous operation at full demand load; equipment fueled by pipeline natural gas may be
utilized if acceptable to the building official. System supervision devices and a manual start
feature shall be provided in the facilities with a rated capacity of 48 or greater. Prisons shall
have a fuel supply sufficient for 24 hours.

409.2.18.2 The following loads are classified as essential emergency operations:
1. Emergency egress illumination in accordance with 1016.
. Exit sign illumination.
. All power and lighting circuits in Central Control.
. Lighting at each staff station.
. All required communication and signal systems, including facility telephone lines.
. Automatic fire detection and fire protective signaling systems.
. Power for electric door operation and lock release.
. Fire pumps where required.
9. All equipment required to provide smoke control.

409.2.18.3 Normal and standby power shall be so arranged to minimize the simultaneous
interruption of power by a single act including the opening of a switch.

409.2.19 Fire Access Openings. Openings for fire department use in 903.5 and 1405 are not
required.

O NO Ol h Wi

410 SPECIAL RESIDENTIAL OCCUPANCIES

410.1 General

410.1.1 Additional provisions for R3 occupancies are contained in Appendix C. Those
provisions are applicable only where specifically included in the adopting ordinance.

410.1.2 Provisions for Group R high rise buildings are contained in 412.
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410.2 Special Provisions For Type VI Group R2 Buildings

410.2.1 For buildings two stories or more in height, there shall be at least one window meeting
Section 1005.4 or balcony accessible to fire service personnel. The window or balcony shall
provide emergency ladder access from finished grade which is no more than 15% maximum
slope for a distance of 12 feet from the building wall.

410.2.2 All exterior attached storage rooms shall have a minimum of 1/2 inch fire rated gypsum
wallboard on ceilings and all interior walls (taping and mudding not required).

410.2.3 Soffit surface shall be constructed of noncombustible materials or exterior fire retardant
treated lumber. No soffit openings shall be permitted above an unprotected opening to a point |
foot to each side of unprotected openings.

410.2.4 With a single exit as permitted in 1026.1, all exitway wall and roof/ceiling assemblies
shall be constructed as follows:

1. The separation wall between the unit and the exitway shall have a fire resistance rating of at
least 1-hour, with fire exposure from either side.

2. All wall and ceiling surfaces of the exitway shall be constructed with noncombustible
materials or fire retardant treated lumber.

3. All construction within an exitway, including decking, structural members and stairways,
shall be of noncombustible materials or fire retardant treated lumber.

NOTE: Fire retardant treated lumber shall be weather protected by a roof covering.

410.2.5 For sprinklered buildings (see 903.7.6) with exitways provided with complete sprinkler
protection using NFiPA 13R hydraulic and coverage requirements, installed to prevent freezing
of piping and accessories, the following provisions are allowed:

1. The exitway protection listed in 410.2.4, shall be waived.

2. The limitation of 1026.1.1(1) shall be 40 feet.

3. The limitations of 1026.1.1(2) and 1026.1.1(3) shall be waived.
4.

The maximum building height listed in 1026.1.1(4) shall be two stories above the level of
exit discharge.

5. The protection of wall openings listed in 705 shall be waived.

411 SPECIAL STORAGE OCCUPANCIES

411.1General

411.1.1 Refer to Chapter 36 of the Standard Fire Prevention Code for provisions on storage of
high-piled combustible material and high-rack storage systems.

411.1.2 The storage, location, and ventilation requirements for storage batteries shall comply
with NFiPA 70, Article 480.

411.2 Automobile Parking Garages

411.2.1 Automobile parking garages shall be classified as either open, as defined in 411.3, or
enclosed and shall meet the appropriate criteria of 411.3 or 411.4.

411.2.2 The clear height of each floor level in vehicle and pedestrian traffic area shall not be
less than 7ft (2134 mm).
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411.2.3 Pedestrian guardrails shall be provided in accordance with 1015 at all exterior and
interior vertical openings on all floor and roof areas where automobiles are parked or moved and
when the vertical distance to the ground or surface directly below exceeds 3 ft (914 mm). Such
parking areas shall also be provided with exterior or interior walls or impact guardrails, except at
pedestrian or vehicular accesses, designed in accordance with 1608.2.3. Impact guardrails not
less than 2 ft (607 mm) high shall be placed at the ends of drive lanes, at the end of parking
spaces at the perimeter of the structure and at the end of parking spaces where the difference in
adjacent floor elevation is greater than 1 ft (305 mm).

411.2.4 Automobile ramps shall not be considered as providing required exit facilities.
Enclosed ramps shall be in accordance with the exit requirements of Chapter 10.

411.2.5 Parking surfaces shall be of concrete or similar noncombustible and nonabsorbent
materials.

EXCEPTION: Asphalt parking surfaces are permitted at ground level.

411.2.6 Automobile parking garages shall be separated from other occupancies in accordance
with 704.

EXCEPTION: Separation is not required between a Group R3 building and an attached
garage.

411.2.7 Connection of an automobile parking garage with any room in which there is a fuel-
fired appliance shall be by means of a doorway with a raised sill at least 8 inches (203 mm)
above the garage floor or through a vestibule providing two door separation.

411.2.8 Openings from a parking garage directly into a room used for sleeping purposes shall
not be permitted.

411.2.9 Garages of Type VI construction shall be permitted for use only for dead storage or
display of automobiles.

EXCEPTION: Garages not exceeding 850 sq ft (79 m?) and used for the storage of not more
than four automobiles or trucks of 1 ton (907.2 kg) or less capacity.

411.3 Open Parking Garages

411.3.1 Open automobile parking garages with roof parking may be constructed to the
allowable heights and areas specified in Table 411.3.1. To be considered open, the garage shall
meet the requirements of 411.3.2, 411.3.3 and 411.3.4.

411.3.2 The exterior and interior walls of the garage shall be designed in accordance with one of
the following:

1. At least 50% of the clear height between floors shall be open to the atmosphere for the full
length of at least two exterior walls, excluding required stair and elevator walls and
structural columns. Interior wall lines and column lines shall be at least 20% open and
uniformly distributed, or

2. The exterior walls of the structure shall have uniformly distributed openings on two or
more sides totaling no less than 40% of the building perimeter. The area of such openings
in the exterior walls on each level shall be at least 20% of the total perimeter wall area of
each level. Interior wall lines and column lines shall be at least 20% open and uniformly
distributed.

411.3.3 The distance from any point on any floor level to an open exterior wall facing on a
street, or to other permanently maintained open space at least 20 ft (6096 mm) wide extending
full width to a street, shall not exceed 200 ft (61 m).

411.3.4 Garages within 10ft (3048 mm) of a common property or building line shall be provided
with an enclosure wall along the line of not less than 1-hour fire resistance without openings
therein, except door openings meeting the requirements of 705.1.3 shall be permitted.
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Table 411.3.1
Open Automobile Parking Garages Allowable Heights and Areas
Construction Type Sq Ft Per Floor Allowable Height
Type | No Limit No Limit
Type Il No Limit No Limit
Type Il 30,000 4 stories or 40 ft
Type IV 400,000 8 stories of 75 ft

1ft= 0.305 m
1 sq ft = 0.0929 m?

411.4 Enclosed Parking Garages

411.4.1 Enclosed automobile parking garages and portions thereof which do not meet the
definition of open parking garages shall be limited to the allowable heights and areas specified in
Table 500 for Group S buildings. Roof parking is permitted.

411.4.2 A mechanical ventilation system for the removal of the products of combustion shall be
provided in enclosed automobile parking garages. The mechanical system shall be capable of
providing at least 6 air changes per hour for each level. Under normal use the ventilation of the
enclosed automobile parking garage shall comply with the ventilation requirements of 411.5.

EXCEPTION: A mechanical ventilation system shall not be required in garages used for the
storage of no more than four automoblles or trucks of 1 ton (907.2 kg) maximum capacity and
not exceeding 850 sq ft (79 m?).

411.5 Repair Garages

411.5.1 A repair garage is any building or part thereof which is used for painting, body and
fender work, engine overhauling or other major repair of motor vehicles.

EXCEPTION: This occupancy shall not include automotive service stations, as defined in
404.2.

411.5.2 Garages of Type VI construction may be used only for dead storage and display of
automobiles.

411.5.3 A repair garage shall not be located within, or attached to, a building occupied for any
other purpose, unless separated from the other occupancies as prescribed in 704. Such separation
shall be continuous and unpierced, except for doors leading to salesrooms, or offices, operated in
connection with such garages, provided such openings are approved by the building official as
being required or essential, and provided such openings are equipped with self-closing fire doors
conforming to the requirements of 705.1.

411.5.4 Repair garages shall be continuously ventilated by a mechanlcal system with positive
means for both inlet and exhaust of at least 0.75 cfm per sq ft (0.0038 m*/s/m?) of floor area,
controlled from a location close to the entrance door.

411.5.5 Garage floors shall be of concrete or similar noncombustible and nonabsorbent
materials.

411.5.6 Heating equipment, other than unit heaters suspended at least 8 ft (2438 mm) above the
garage floor, shall be placed in another room separated by 2-hour fire resistant construction.
Entrance shall be from the outside or by means of a doorway with sill raised at least 8 inches
(203 mm) above the garage floor level or through a vestibule providing two doorway
separations.

68 1997 Revisions 1996 NORTH CAROLINA BUILDING CODE



SPECIAL OCCUPANCY

411.6 Parking Lots

Open sheds or canopies may be erected not to exceed two-thirds the area of the lot, provided
such construction is not less than that required for Type IV construction, and that all such
construction meets the approval of the building official.

411.7 Aircraft Hangars

411.7.1 Aircraft hangars may be of any type of construction. Exterior walls that are located
within 30ft (9144 mm) and facing common property lines or the opposite side of a public street
or thoroughfare shall provide not less than 2-hour fire resistance.

411.7.2 The floor areas of hangars shall not exceed those permitted for Group S in Table 500 as
modified.

411.7.3 Where hangars have basements, the floor over the basement shall be of Type |
construction and shall be made tight against seepage of water, oil or vapors. There shall be no
opening or communication between basement and hangar. Access to basement shall be from
outside only.

411.7.4 Floors shall be graded and drained to prevent water or gasoline from remaining on the
floor. Floor drains shall discharge through an oil separator to the sewer or to an outside vented
sump.

411.7.5 Heating equipment other than unit heaters suspended at least 10 ft (3048 mm) above the
upper surface of wings or engine enclosures of the highest aircraft which may be housed in the
hangar and at least 8 ft (2438 mm) above the floor in shops, offices, and other sections of the
hangar communicating with storage or service areas shall be placed in a separate room cut off by
2-hour fire resistant construction. Entrance shall be from the outside or by means of a doorway
with a sill raised at least 8 inches (203 mm) above the hangar floor level or through a vestibule
providing two door separation.

411.7.6 The process of "doping," involving use of a volatile flammable solvent, or of painting,
shall be carried on in a separate detached building equipped with automatic sprinkler equipment
in accordance with 903.

411.7.7 Aircraft hangars shall be provided with fire suppression as required in NFiPA 4009.

EXCEPTION: Group Il hangars storing private aircraft without major maintenance or
overhaul are exempt from foam suppression requirements.

411.7.8 Residential Aircraft Hangars.

411.7.8.1 Residential aircraft hangars as defined in 411.7.8.2 shall comply with 411.7 8.3
through 411.7.8.7.

411.7.8.2 Definitions.

RESIDENTIAL AIRCRAFT HANGAR - an accessory building less than 2,000 sq ft (186
m?) in area, constructed on a one or two family residential property where aircraft of the
owner is stored. Such use will be considered as a residential accessory use incidental to the
dwelling.

411.7.8.3 A hangar may be attached to a dwelling when separated by walls having a fire
resistance rating of not less than 1 hour. Such separation shall be continuous from foundation to
the underside of the roof and unpierced except for doors leading to the dwelling unit. All doors
into the dwelling unit must be equipped with self-closing devices and conform to the
requirements of 705.1 with at least a 4-inch (102 mm) noncombustible raised sill.

411.7.8.4 A hangar shall provide two means of egress. One of the doors into the dwelling shall
be considered as meeting only one of the two means of egress.

411.7.8.5 At least one approved smoke detector shall be installed within the hangar and shall be
hardwired into the residential smoke alarm or other sounding device to provide an alarm which
will be audible in all sleeping areas of the dwelling.
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411.7.8.6 All mechanical and DWYV systems installed within the hangar shall be independent of
the systems installed within the dwelling. Building sewer lines may connect outside the
structures.

EXCEPTION: smoke detector wiring and feed for electrical subpanels in the hangar.
411.7.8.7 Hangars shall not exceed 2,000 sq ft (185.8 m?) in area and 20 ft (6096 mm) in height.

411.8 Helistops

411.8.1 Helistops may be erected on buildings or other locations when they are constructed in
accordance with this section.

411.8.2 The touchdown or landing area for helicopters of less than 3,500 Ib (1588 kg) shall be a
minimum of 20 ft (6096 mm) in length and width. The touchdown area shall be surrounded on
all sides by a clear area having a minimum average width at roof level of 15 ft (4572 mm) but
with no width less than 5 ft (1524 mm).

411.8.3 Helicopter landing areas and the supports thereof on the roof of a building shall be
noncombustible construction. Landing areas shall be designed to confine any flammable liquid
spillage to the landing area itself and provision shall be made to drain such spillage away from
any exit or stairway serving the helicopter landing area or from a structure housing such exit or
stairway.

411.8.4 For means of egress requirements for helistops, see 1027.1.2.

411.9 Coal Pockets
Coal pockets, and other similar structures, shall be constructed of steel, concrete, or other

noncombustible material, or of lumber sizes which meet the requirements of Type IlI
construction.

411.10 Greenhouses

411.10.1 Greenhouses constructed totally of noncombustible materials and used exclusively for
the cultivation of live plants may be unlimited in area.

411.10.2 Greenhouses more than 35ft (10.7 m)2 high shall have a noncombustible structural
frame. Greenhouses not over 400 sq ft (37.2 m?) in area and not over 15 ft (4572 mm) high shall
be considered accessory structures and may be of any construction, except that a greenhouse
with wood frame construction shall be located not less than 5 ft (1524 mm) from an adjoining
structure or property line.

411.10.3 Refer to Table 1610.1 for deflection limits.

411.10.4 Greenhouses used exclusively for the cultivation of live plants and with no access to
the general public shall be considered to represent a low hazard to human life for purposes of
establishing the importance factor, I, in ASCE 7, Section 7, and the use factor in ASCE, Section
6.

411.11 Farm Buildings

Farm buildings shall include those structures, other than residences and structures appurtenant
thereto, for on-farm use (barns, sheds, poultry houses, etc.). Refer to Table 1610.1 for deflection
limits.

412 SPECIAL PROVISIONS FOR HIGH RISE BUILDINGS

412.1 General Requirements

412.1.1 Scope. The provisions of this section apply to all buildings in which the highest
occupied floor is more than 75 feet above the highest firefighting vehicle apparatus access area.
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412.1.2 Minimum Construction. Construction shall be of Type I or Type Il in accordance
with Tables 500 and 600. For Business, Mercantile, and Residential occupancies, Type Il
construction may be used where Type | construction may be required by Table 500.

412.1.3 Fire Fighting Vehicle Apparatus Access Area. Fire fighting vehicle apparatus,
access shall be provided adjacent to and parallel to each building. A clear unobstructed access
area not less than 36 ft wide shall be provided. The edge of the access area closest to the
building shall be at least 10 ft from the building wall but not more than 35 ft from the building
wall. The length of the access area shall be at least 25% of the perimeter of the building or one
entire side of the building, whichever is less. No parking or other obstructions are permitted in a
20 ft wide strip nearest the building. Public streets and sidewalks meeting these requirements
may be used for this area.

412.1.4 A minimum of one window or openable identified access panel per floor shall be
provided on the access side of the building to provide emergency access. The window or panel
shall have a minimum area of 20 sq ft with a minimum height of 48 inches and a minimum width
of 36 inches. When an openable panel is provided, it shall be identified on both the interior and
exterior sides of the building. Access windows or panels are not required to floors which are
more than 100 ft above the fire fighting vehicle apparatus access area

412.1.5 Fire Department Equipment Area. A clear unobstructed staging area shall be
provided for each building. The area shall be located on the same level as the return point of the
primary emergency elevator within 75 clear unobstructed feet of a building entrance door serving
this level. The building entrance door shall be located within 75 ft of the primary emergency
elevator. This door may be the same door required by 412.8.1. When more suitable for fire
department operations, the staging area may be located within 75 ft of the Fire Department
building connection when approved by the Building Official. The staging area shall be a
minimum of 36 ft wide by 75 ft long. Thirty-three percent of this area may be used as normal
parking space. The staging area may be the same area required in 412 1.3 if all of the other
requirements of this section are met.

412.1.6 Support Base. The fire apparatus access and staging area shall have a base equivalent
to six inches of crusher run unwashed stone mix compacted to 95% compaction. An equivalent
support base designed by a Professional Engineer is acceptable. The support base shall be
capable of supporting the firefighting apparatus of the municipality having jurisdiction.

412.1.7 High Rise Requirements Preemptive. All high rise buildings shall comply with
the requirements of applicable Sections of the North Carolina State Building Code, Volume 1 -
General Construction, Volume I1 - Plumbing, Volume 11 - Mechanical, Volume IV - Electrical,
Volume V - Fire Prevention, and Volume VI - Gas. When there is a conflict, the provisions of
this section shall apply unless expressly stated otherwise.

412.1.8 Central References for High Rise Requirements. The designer shall provide a
central reference sheet indicating sheet numbers and specifications sections which provide a
summary of the description of the operation and schematic drawings of required mechanical and
electrical "life safety equipment”. Information as to how they propose to comply with the
provisions of this section shall also be included. This information shall be submitted with
preliminary plans.
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412.1.9 Maintaining Fire Resistive Integrity of Floors and Walls. Plans for all buildings
shall indicate the tested assembly fire resistive design numbers or clearly indicate the approved
reference from which the fire resistive rated assemblies were obtained or calculated.

Penetrations of rated walls, partitions and floors by cables, cable trays, conduits, ducts and pipes
shall be firestopped with a material which has been tested and listed as complying with the F
rating of ASTM E 814 or UL 1479 as suitable for this purpose or other materials which have
been demonstrated to withstand ASTM-E 119 fire conditions without permitting the passage of
flame and hot gases sufficient to ignite cotton waste for a time period of at least equal to the fire
resistance rating of the penetrated assembly. Details shall be provided to indicate how the
required structural and fire resistive integrity is maintained at these penetrations. Details shall be
provided to indicate how the fire integrity will be maintained where floors abut or intersect
exterior walls.

412.1.10 Materials in Concealed Spaces. For the purpose of this section, concealed spaces
are those spaces which are not visible from the occupied space. Such spaces are normally
cavities of walls, partitions, ceiling/floor and ceiling/roof assemblies and shafts. Materials used
within concealed spaces shall conform with the following requirement: (Note: Exposed materials
shall meet the requirements of Table 412.7 and shall be considered as part of the trim and other
incidental finish permitted by Section 704.)

1. These materials shall meet one of the following requirements:

a. Qualifies as noncombustible in accordance with the requirements of part (I) of the
definition of noncombustible material contained in 202, or

b. The materials are located within an assembly, which has been tested with the materials
incorporated therein and listed by a nationally recognized testing laboratory as
complying with ASTM E 119, or

c. The materials have a maximum flame spread rating of 25 and a maximum smoke
developed rating of 50 when tested and Listed in accordance with ASTM E 84.

2. This section does not apply to materials encased by and embedded in concrete or masonry
with a minimum cover of 2 inches or to materials located in noncombustible enclosures.

3. Penetration of floor slab within a floor assembly may be permitted with such materials
which do not meet the definition of noncombustible provided such penetration meets the F
rating requirements of UL 1479 or ASTM E 814.

4. Except as noted in 412.1.10(5), non-metallic piping materials, other than that used for acid
waste systems, which do not meet the requirements of 412.1.10(1) shall not be used.

5. Flame retardant non-metallic piping materials classified as self-extinguishing group one by
ASTM D 635 may be used for acid waste drainage and vent systems. Non-metallic vertical
piping extending more than one floor level shall be located in a 2-hour fire rated shaft with
horizontal penetrations fire stopped in accordance with 412.1.9.

6. Exhaust ducts (metallic and non-metallic) conveying corrosive vapors and extending more
than one floor level shall be located In a continuous 2 hour fire rated shaft with no openings
into other floors. Fire dampers are not required where ducts enter the shaft.

412.1.11 Design of Life Safety Equipment. All electrical, mechanical, central alarm and
communications systems, smoke control measures and sprinkler systems as hereinafter specified
shall be designed and sealed by a Professional Engineer in the State of North Carolina in
accordance with Chapter 89(C) of the General Statutes.

412.1.12 Filing of Field Test Reports on Life Safety Equipment. The Professional
Engineer performing the design for the electrical, mechanical and sprinkler systems shall file test
results with the Building Official that such systems have been tested to indicate that as installed,
they function in accordance with the standards specified in this section and according to design
criteria.
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412.1.13 Portions of a building of Type 11 Construction adjacent and connecting to a high rise
building in which the top occupied floor does not exceed 75 ft above firefighting apparatus
access area are exempt from this section, subject to the following provisions:

1. Adjacent portions shall be separated from high rise portions by 2-hour rated walls. A high
rise portion of a building shall not be supported by any portion of a building which does not
meet the requirements of this section.

2. Any required exit from the high rise portion which passes through the low rise portion shall
be separated from the low rise portion by 2-hour fire rated construction.

3. When a floor or additional floors are added to an existing building, the entire building shall
comply with the provisions of this section if the addition reclassifies the building as high
rise.

412.1.14 No hazardous occupancy is permitted in buildings classified as high rise.
412.1.15 Section 418 and 1021.1 requires rooms used for day care nurseries, kindergarten or

first grade students to be located on the floor of exit discharge and that rooms used by second
grade pupils be located not more than one story above the floor of exit discharge.

412.2 Smoke Control

412.2.1 Smokeproof Stairs. All required exit stairways shall be smokeproof in accordance
with 1005.5.

EXCEPTION: A maximum of 50% of the stair may be pressurized in accordance with

412.2.1.1 and 412.2.1.2. Access to the pressurized stair by way of a vestibule or an open

exterior balcony is not required.
412.2.1.1 Stairways Serving Floors Above the Lowest Exit Level. Stairways serving
floors above the lowest exit level shall comply with the following:

1. A vent or door located at or near the lowest exit level shall be provided. The vent or door
shall open automatically upon start-up of the shaft pressurization fan.

2. The vent or door shall have a net openable area of 0.5 sq ft for every door opening into the
stairshaft, but not less than 20 sq ft.

3. The vent or door shall open directly to the outside or an exit corridor that has a similar
opening to the outdoors.

4. Equipment capable of providing an outside air supply of 15,000 CFM plus 200 CFM for
every door opening into the shaft shall be provided.

5. When the height of shaft exceeds 225 ft, a pressure relief damper shall be provided at the
top of the shaft. The damper shall be controlled by a static pressure regulator activated by
the supply fan circuit. The regulator shall be connected to the emergency electrical power
supply system. The regulator shall be set to limit the static pressure at the top of the shaft
to a maximum of 2 psf.

6. See Section 1005.5.9.

412.2.1.2 Stairways Serving Floors Below the Lowest Exit. Stairways serving floors
below the lowest exit level shall comply with the following:

1. A vent or door complying with 412.2.1.1(1), 412.2.1.1(2) and 412.2.1.1(3) shall be
provided except the opening shall be at top of shaft.

2. If acommon shaft is used for upper and lower floors, the shaft serving lower floors shall be
separated from upper floor shaft at lowest exit floor with 2-hour fire rated construction.

3. Equipment capable of providing an outside air supply of 1,000 CFM per floor served by the
shaft shall be provided.

4. See Section 1005.5.9.
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412.2.2 All elevator shafts shall be pressurized so that, during a period of two hours after the
start of a fire, they will not contain more than 1 percent by volume of contaminated air from the
fire floor, assuming an outdoor temperature equal to the January design temperature on a 97 1/2
percent basis according to ASHRAE Guide. Pressurizing equipment (fans and ductwork) when
located inside the building shall be located in 2 hour fire rated construction. Ventilation of the
hoistway is not required when the hoistway is pressurized. Elevators which do not serve more
than three floors are not required to be pressurized. See Figure 412.2 for elevator shaft air
requirements.

FACTOR, Fs

S I T e e e

0 200 400 600 800 1000 1200
HEIGHT OF SHAFT, FEET

January Design Temperature: -40 degrees F
-20 degrees F

0 degrees F = =========="

+20 degrees F = m= =

FIGURE 412.2

FACTOR FOR AIR SUPPLY TO AN ELEVATOR SHAFT

Notes to Figure 412.2
1. Airsupply to each elevator shaft in cubic feet per minute
=F° (0.25d° = 0.0014a°)
where
F° is factor obtained from Figure 412.2
d® is the total number of doors having a perimeter not more than 20 ft. that open into the elevator shaft.
a° is the area of enclosing walls of the shaft in square feet
2. If the perimeter of a door exceeds 20 ft the value of d' must be increased in direct proportion to the increase in the
perimeter.
3. Adouble leaf door is counted as 2 doors in this formula.

4. If the enclosing walls of the shaft are of monolithic concrete or of unit masonry plastered on one side, the value of a®
may be halved.

5. If an elevator shaft is provided with vestibules on each floor, the enclosing walls considered in this formula may be
taken as including those of the vestibules if it leads to an economy in air supply requirements. In this case d® refers to
doors between the vestibules and the floor areas, and doors between the elevator shaft and the vestibules do not enter
into the calculation.

412.3 Sprinklers And Standpipes

412.3.1 All buildings shall be provided with an approved sprinkler system in accordance with
NFiPA 13, standpipes in accordance with NFiPA 14, and 412.3.1.1 thru 412.3.1 .4. See Section
901.5 for rooms and areas which are exempted from having sprinkler heads.
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EXCEPTION: Parking structures complying with Section 411.3.2(2) when of Type | or Type
Il construction and which are within buildings or occupancies referenced in Section 411.3.1
(Business, Mercantile or Residential) are not required to be provided with automatic sprinkler
protection.

412.3.1.1 The sprinkler system shall be equipped with a water flow and supervisory signal
system that will transmit automatically a signal directly to the Fire Department or to an
independent signal monitoring service satisfactory to the Fire Department upon flow of water.

NOTE: Refer to Table 1004 for 50% increase in travel distance for exits for sprinklered
buildings and to Chapter 9 for other code references for sprinklered buildings. This increase
does not apply to deadend limits.

412.3.1.2 Supervised shut off valves (tamper-proof switches) and water flow devices shall be
provided at every branch sprinkler connection to a vertical riser on each floor. System to
transmit signal shall be electrically supervised or by a digital dialer with automatic periodic
confirmation.

412.3.1.3 Standpipes for fire department use shall be provided in each required exit stairwell.
Two fire department connections per standpipe shall be provided at each floor level. One
connection shall be located within the exit stairwell. The other connection shall be located on
the interior of the building, within 5 ft of the stairwell door. The connections shall be 2 1/2
inches in diameter with threads that match the local fire department threads. Fire hose for
connections is optional; however, when supplied, shall be a maximum of 1 1/2-inch in size.

412.3.1.4 The minimum water supply for a combined sprinkler and standpipe system for a light
hazard occupancy shall be 500 gpm. The minimum water supply for other buildings shall be
1000 gpm. The supply shall be sufficient to maintain a residual pressure of 65 psi at the topmost
outlet of each standpipe with 500 gpm flowing from the topmost outlet of the most remote
standpipe and 250 gpm flowing from the topmost outlet of each of the other standpipes up to a
maximum flow of 2500 gpm flowing.

412.3.2 A preaction sprinkler system, fixed water spray protection covers, carbon dioxide, or
halon flooding systems may be used in areas having equipment or activities which are sensitive
to water. When more than 1/3 of a floor is protected with a carbon dioxide or halon flooding
system, the area shall also be protected with a system complying with NFiPA 13. High
temperature sprinkler heads may be used with this system.

412.4 Smoke Venting

Natural or mechanical ventilation methods for the removal of products of combustion shall be
provided in every story of buildings and shall comply with 412.4.1, 412.4.2, or 412.4.3.

412.4.1 In the exterior walls, fixed windows with tempered glass only, or panels or windows
which can be opened from the interior without the use of special devices shall be provided. Such
venting facilities shall be provided at the rate of 20 sq ft per 50 lineal feet of exterior wall in each
story and distributed around the perimeter at not more than 50 foot intervals. Such panels and
their controls shall be clearly identified. When a building has less than two exterior walls, one of
the systems in 412.4.2 or 412.4.3 shall be used for venting.

412.4.2 The mechanical air handling equipment may be designed to accomplish smoke venting.
Under fire conditions, the system shall maintain 6 air changes per hour on the fire floor.

412.4.3 One or more vertical shafts meeting the following:

1. Have an opening or openings into each floor with an aggregate area of not less than that
obtained from Table 412.4A. Leakage characteristics of the shaft shall be determined by
Table 412.4B. Damper leakage shall be determined by Table 412.4C.

2. The cross sectional area of the shaft shall be equivalent to the total area of all openings
determined in (1) above.
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. Top of openings shall not be more than 10 inches below the ceiling. Openings may be

above ceiling if the ceiling freely allows passage of air.

. Openings shall be equipped with a 1 1/2 hour rated and listed motor operated fire damper.

A smoke detector shall be located adjacent to each opening. Dampers shall be able to be
manually opened from a remote location such as a stair shaft, floor immediately below or
central control room. Dampers shall open automatically only when activated by the smoke
detector located near the opening.

. Be separated from the remainder of the building by 2 hour fire resistive construction.
. Have a dampered opening to the outdoors at the top. Area of opening shall be equal to

cross sectional area of shaft. Damper shall open automatically on signal from any smoke
detector or fire alarm.

. Opening shall terminate at least 3 ft above roof surface.
. Shaft shall contain no combustible materials, fuel lines, utilities, or other services.
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TABLE 412.4A

MINIMUM SIZE IN SQUARE FEET OF VENT OPENING'?
INTO SMOKE SHAFT FROM EACH FLOOR AREA

Floor Area Leakage2 Building Height, Ft.

Sq. Ft. Area 60 120 240 360 480 600 720 840 960
2,000 1.0 1.1 1.3 15 1.6 1.8 1.9 2.0 2.1
5,000 2.2 2.5 2.9 3.2 35 3.8 4.0 4.2 4.4

10,000 4.3 4.8 54 5.9 6.4 6.8 7.2 7.5 7.8

20,000 8.3 9.1 10.1 10.9 11.7 12.4 13.0 13.6 14.1

30,000 0% 12.2 13.4 14.7 15.6 16.8 17.6 18.4 19.2 19.9

40,000 16.1 17.5 19.1 20.3 21.7 22.7 23.7 24.7 25.5

50,000 20.0 21.7 235 24.8 26.5 27.6 28.8 30.0 31.0

60,000 23.9 25.8 27.8 29.3 31.2 325 33.9 35.2 36.2
2,000 1.0 1.2 15 1.9 2.3 2.8 35 4.4 5.7
5,000 2.3 2.7 34 4.1 4.9 5.8 7.0 8.5 10.6

10,000 4.4 5.1 6.2 7.3 8.7 10.2 12.1 14.5 17.6

20,000 8.5 9.8 11.6 135 15.8 18.3 21.3 25.2 30.0

30,000 1% 12.6 14.3 16.8 19.3 22.5 25.8 30.0 35.1 41.4

40,000 16.7 18.8 21.9 25.1 29.0 33.2 38.3 44.5 52.3

50,000 20.7 23.2 27.0 30.7 35.4 40.3 46.4 53.8 62.9

60,000 24.8 27.7 32.0 36.2 41.7 474 54.3 62.8 73.2
2,000 1.0 1.3 1.8 2.5 3.8 6.2 13.3 48.8 961.7
5,000 2.4 2.9 4.0 5.3 7.6 11.6 21.7 64.0 1011.4

10,000 4.6 55 7.3 9.5 13.2 19.4 33.6 86 1087.8

20,000 8.8 10.5 135 17.4 235 334 54.7 125.3 1235.4

30,000 2% 13.1 15.4 19.6 24.9 33.3 464 74.1 160.7 1378.0

40,000 17.3 20.2 25.6 32.2 42.7 59.0 92.7 194.6 1509.7

50,000 215 25.0 314 39.5 52.0 71.3 110.5 226.0 1642.5

60,000 25.7 29.7 37.3 46.6 61.1 83.4 128.2 258.4 1768.0
2,000 1.1 1.4 2.2 3.8 9.1 72.8
5,000 25 31 4.7 7.7 16.2 93.8

10,000 4.7 5.9 8.7 13.5 26.6 124.8

20,000 9.2 11.3 16.1 24.3 45.4 180.2

30,000 3% 13.6 16.5 23.3 34.6 63.0 230.9

40,000 17.9 21.8 304 44.7 80.1 279.3

50,000 22.3 26.9 37.3 54.6 96.6 326.5

60,000 26.6 321 44.2 64.4 112.9 372.2
2,000 1.1 15 2.8 7.2 265.0
5,000 2.5 3.4 5.9 13.6 309.7

10,000 4.9 6.4 10.7 23.1 378.7

20,000 9.5 12.2 19.8 40.4 504.7

30,000 4% 141 17.9 28.6 56.9 622.0

40,000 18.6 235 37.2 72.9 732.8

50,000 23.1 29.1 45.7 88.7 841.0

60,000 27.6 34.7 54.2 104.2 944.6
2,000 1.1 1.6 3.7 35.0
5,000 2.6 3.7 7.7 52.8

10,000 51 6.9 13.9 79.0

20,000 9.9 13.3 25.6 126.2

30,000 5% 14.6 19.5 36.8 170.5

40,000 19.3 25.6 47.8 213.2

50,000 24.0 31.7 58.7 254.8

60,000 28.7 37.7 69.5 295.3

1. The minimum size of vent opening into a smoke shaft is obtained from Table 412.4A for a smoke shaft
depending on the floor area and total leakage area of smoke shaft walls and dampers. This total leakage area
may be estimated where cross-sectional area of smoke shaft, opening into shaft and opening to the outdoors at the
top of the shaft are equal by adding the leakage areas for shaft wall obtained from Table 412.4B and for
dampered openings obtained from Table 412.4C.

2. Leakage area is the total of the leakage area of smoke shaft wall obtained from Table 412.4B and the leakage
area of dampered opening in smoke shafts obtained from Table 412.4C.
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TABLE 412.4B
LEAKAGE AREA OF SMOKE SHAFT WALL

Leakage Area as a Per Cent
Wall Construction of Damper Area

Monolithic concrete

Masonry wall unplastered
Masonry wall plastered

Gypsum wallboard on steel studs

RORO
ouviuiul

TABLE 412.4C
LEAKAGE AREA OF DAMPERED OPENINGS IN SMOKE SHAFT
Leakage Area as a Per Cent

Type of Damper of Damper Area’
Curtain fire damper 2.5
Single-blade fire damper 3.5
Multi-blade fire damper 4.5

1. Values include allowance for 0.5 per cent leakage between frame and wall construction.

412.5 Requirements For Connecting Buildings

Where a high rise building is connected to any other building, measures shall be taken to limit
the movement of contaminated air from one building into another during a fire by venting a
connecting vestibule directly outside or by pressurizing the vestibule. See Figures 412.5A and
412.5B for vestibule air supply requirements.
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FIGURE 412.5A

AIR SUPPLY TO VESTIBULE IN A DIVIDED BUILDING

Notes to Figure 412.5A

1. Curve A shows the air supply to each vestibule in cubic feet per minute for a vestibule that has 4 doors (or two double
doors) each door having a perimeter of not more than 20 ft between the vestibule and the floor areas in either side of the
building.

2. Curve B shows the air supply to each vestibule in cubic feet per minute for a vestibule that has 2 single doors each door
having a perimeter of not more than 20 ft between the vestibule and the floor areas on either side of the building.

3. If the perimeter of a door exceeds 20 ft the air supply must be increased in direct proportion to the increase in the
perimeter.
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FIGURE 412.5B

FACTOR FOR MECHANICAL AIR SUPPLY TO A VESTIBULE

Notes to Figure 506.5B
1. Air supply to each vestibule in cubic feet per minute

= Fd + 150e + 200s

where
F3 is a factor obtained from Figure 506.5B.
d = the number of doors having a perimeter not more than 20 ft. between each vestibule and a floor area.
e = the number of doors having a perimeter not more than 20 ft. between each vestibule and an elevator shaft.
s = the number of doors having a perimeter not more than 20 ft. between each vestibule and a stair shaft.

2. If the perimeter of a door exceeds 20 ft. the value of d, e or s must be increased in direct proportion to the increase in
the perimeter.

3. Adouble leaf door is counted as 2 doors.

412.6 Elevators
412.6.1 Standards. All elevators for high rise buildings shall comply with the “Safety Code
for Elevators, Dumbwaiters, Escalators and Moving Walks,” ANSI A17.1

412.6.2 Additional Requirements for Controls and Pressurization of Hoistways. In
addition to conforming to the ANSI A17.1, 412.6.2.1 thru 412.6.2.7 shall be met.

412.6.2.1 Elevator Lobby Separation. All public elevators on all floors except those
separated from the mam building with exterior walkways shall open into usable elevator lobbies
which are separated from the remainder of the building by one hour fire resistive construction
with 3/4 hour fire rated doors. The main floor elevator lobby separation may be omitted.
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412.6.2.2 Smoke Detectors in Elevator Lobbies. Each interior or enclosed elevator lobby
or elevator entrance area shall be provided with an approved and listed supervised smoke
detector located within 15 ft of the elevator doors. Upon activation, this smoke detector only,
when located on any floor except the main floor, shall cause all operable automatic elevators
serving that common lobby to start automatically and return non-stop to the fire department
access floor lobby. Smoke detectors located in the fire department access floor lobby only, when
activated, shall cause these elevators to return non-stop to a designated alternate smoke-free
lobby connected to an approved means of egress. In addition to smoke detectors, each single
elevator or group of elevators serving a common lobby shall be provided with a key operated
switch [A17.1b-211.3(a) as described in ANSI A17.1b-211.3a] located at the main floor lobby.
Activation of this switch shall cause all elevators to return non-stop to the fire department access
floor lobby only. After the elevators have returned to the fire department access or alternate
floor, they shall remain at that floor and shall be individually available for emergency service
operation as described in ANSI A17.1b. Rule 211.3(a)(4)(5)(6). When the elevator or group of
elevators are in an emergency power mode of operation, the automatic return to the fire
department access or alternate floor shall conform to the sequential operation as provided in this
section. After all cars have returned to the fire department access or alternate floor while on
emergency power, a minimum of one car in each pressurized hoist way shall remain available for
emergency operation.

412.6.2.3 Signs in Lobbies. Each elevator lobby shall have an illuminated sign which is
readable at all times and which flashes on and off to illuminate a device which indicates
"EMERGENCY-USE THE EXIT STAIRS" when any elevator lobby smoke detector is
activated. The signs on all floors served by that group of elevators shall flash. The phrase shall
be red on a white background in color and be a minimum of 1/2 inch block letters.

412.6.2.4 Machine Protection. Elevator hoistways shall not be vented into an elevator
machine room.

412.6.2.5 Primary Emergency Elevator. At least one passenger elevator car in each
building serving all floors shall have minimum clear inside car dimensions of 4 ft 3 inches wide
by 6 ft 8 inches front to back with a minimum clear door opening width of 42 inches on the
narrow side. Elevators otherwise designed to provide equivalent access to accommodate an
ambulance stretcher (minimum size 24 inches X 76 inches) in its horizontal position may be
installed in accordance with Table 506.6. This elevator shall be identified as the "Primary
Emergency Elevator" with signs both outside and inside the elevator. The identified "Primary
Emergency Elevator" shall be capable of providing transportation from all floor levels to the fire
department access floor level. When a building is provided with elevators in which all elevators
do not serve all floors (i.e., 1-10 and 11-20), one primary emergency elevator serving each height
section and having a landing at the fire department access floor may be provided. The use of a
transfer floor to permit passengers from an upper floor section to reach the exit level is not
permitted.

TABLE 412.6
Capacity Clear Clear Door Opening
Lbs Width Depth S/Slide 2-Speed Center Opening
2500 6’-8” 4’-3” 427 42"
3000 6’-8” 4'-7" 427 427
3500 6’-8” 5-3” 427 42"
4000 7’-8” 5-3” 48"

Note: These combinations of car sizes and door openings accommodates a 24" x 76" ambulance
type stretcher in the horizontal position.
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412.6.2.6 Sequential and Selective Operation. Upon the loss of normal power, elevators
shall begin an automatic sequential operation of one elevator at a time on the emergency power
source. A control switch shall be provided in the central control room having a contact position
for each elevator and an automatic position. When on the automatic position, the elevators will
be automatically sequenced to the fire department access floor and the primary emergency
elevator and one other designated elevator will remain operational on emergency power. The
individual contact positions of this switch will enable other cars to be selected to operate on
emergency power should the primary emergency and/or other designated elevator become
inoperable.

412.6.2.7 Protection of Hoistways from Top Floor to Street Floor. Where it is
necessary to change elevators to reach any floor, the system shall be designed so that not more
than one change of elevator is required when traveling from a street floor to any floor in the
building. Pressurization of the hoistways required above would include pressurization in the top
and bottom level hoistways and the transfer lobby. The primary emergency elevator is not
allowed to have a transfer floor. See 3003.1.3 for access openings required for bottom level
hoistways.

412.7 1nteriorFinish

The interior finish for all walls, partitions, and ceilings including all rooms or space, service
spaces and elevator lobbies of high rise buildings shall have a flame spread rating and smoke
developed classification conforming to ASTM E 84 and Table 412.7.

TABLE 412.7
INTERIOR FINISH

I\Z/Ia4ximum Flame @ Maximum Smoke
@® spread Rating  Developed Classification

wall @ Ceiling @ Wall Ceiling

Location Surface Surface Surface  Surface
Exit stairways, Vestibules to
Exit stairs & exit corridors A A 50 50
Corridors providing access to
exit except within stairs B B 100 50
Elevator cars and lobbies A A 100 100
Assembly Rooms A A 50 50
Other rooms or spaces B B 100 100

1. Wall and ceiling covering materials listed in accordance with ASTM E 84 shall be grouped in the
following classes according to their flame spread rating:

Class A Interior Finish - Flame Spread 0-25
Class B Interior Finish - Flame Spread 26-75
Class C Interior Finish - Flame Spread 76-200

2. Trim, millwork and doors within any room have a flame spread rating not exceeding 200, provided they
do not exceed 10 percent of the area of the wall or ceiling of the room in which they occur.

3. The flame spread rating required in this table for wall and ceiling finishes applies to the surface finish
and in the case of carpet it applies also to the underlayment. Wall and ceiling covering materials listed
by Underwriters' Laboratories in accordance with ASTM E 84 shall comply with these requirements.

4. All noncombustible materials conforming with part 1 and 2 of definition of noncombustible shall have a
flame spread rating of less than 25 even though they may be painted with ordinary house paint.

NOTE: For carpet used as a floor finish, see 803.7.
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412.8 Central Control Room

412.8.1 All high rise buildings shall have a Central Control Room located on the same level as
the fire department access level. This room shall contain a minimum of 100 sq ft of clear floor
area or 1/10 of 1% of the total building area, whichever is greater, up to a maximum clear area of
300 sq ft. This room shall be separated from the remainder of the building by 2-hour resistive
construction. The location of this room shall be readily accessible to fire department personnel
directly through an exterior door and an interior door leading to the remainder of the building.
The Central Control Room shall contain the following:

1. The fire alarm and public address system panels.

2. Emergency communication panel to automatically transmit manual and automatic alarm
signals to the Fire Department either directly or through a signal monitoring system.

3. Fire detection and alarm system annunciator panels to indicate the type of signal and the
floor zone from which the fire alarm is received.

4. Sprinkler valve and waterflow detector display panels.

5. Means to sound an audible and visual fire alarm signal when any fire alarm, waterflow
alarm or detection device is activated and a switch to silence the audible signal causing a
visual signal to indicate that the audible signal has been silenced.

6. Means to manually and selectively actuate the fire alarm devices the building and to
silence them after they have operated initially for not less than 1 minute and to indicate by
a visual signal that the fire alarm has been silenced.

7. Status indicators and manual override controls for air handling systems used for smoke
control.

8. Controls for manually starting and stopping the emergency power supply.
9. Control switch to select the elevator to run on emergency power.

10. Elevator car position indicator for each elevator.

11. Voice communication systems in accordance with 412.9.

12. Means to close fire rated doors leading to stairways, and elevator lobbies, and door in
smoke barrier partitions automatically on receipt of an alarm signal, if these are normally
held open, unless this is effected automatically by proprietary smoke, fire detection, or
sprinkler system control equipment.

13. Controls for unlocking simultaneously all stairway doors which are locked leading into
building from the stairway side on each floor.

412.8.2 The Central Control Room shall be available to the Fire Department at all times.

412.8.3 Control rooms in buildings exceeding 250 ft in height shall be provided with 24 hour
continuously occupied surveillance or a lock box accessible to the Fire Department.

412.9 Communication

412.9.1 All buildings shall be provided with a one-way voice communication system complying
with NFiPA 72. It shall operate from the Central Control Room and shall be established on a
selective or general basis to the following terminal areas and designed to be clearly heard by all
occupants of these areas:

1. Exit stairways
2. Rooms and tenant spaces exceeding 1000 sq ft in area.
3. All units in Group R occupancies.

412.9.2 Two Way System. A two-way voice communication system complying with NFiPA
72 for use by both firefighters and occupants shall be provided. It shall operate between the
Central Control Room and every elevator lobby, each entry to an enclosed exit stairway and in
required exit corridors. Telephone Jacks are not acceptable as a means of communication.
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412.9.3 The two way elevator voice communication system shall be incorporated in this system.
Telephone jacks are not an acceptable means of communication.

412.9.4 The communication system shall be designed so that in the event of one circuit or
speaker being damaged or out of service, the remainder of the system shall continue to be
operable.

412.9.5 The system shall include provision for silencing the fire alarm devices when the
loudspeakers are in use, but only after the fire alarm devices have operated initially for not less
than 1 minute.

412.10 Emergency Electrical Power Supply

412.10.1 All conductors furnishing electrical power and control circuits to all required
emergency equipment and systems shall be installed in a 2-hour fire rated enclosure or structural
element which does not contain any combustible materials. Such protection shall begin at the
source of the emergency electrical power or origin of control circuit and extend to the floor level
on which the emergency equipment is located. Electrical and control circuits from the rated
enclosure to emergency equipment served, shall be located above the level of sprinkler
protection. Vertical runs located below the level of sprinkler protection shall be installed in a
rated wall or partition, except that portion of the run in the vicinity of the equipment necessary to
facilitate connection.

412.10.2 Emergency Generator Capacity. An approved emergency generator, located
outside the building at ground level or in a 2-hour rated enclosure properly ventilated to the
outside shall be provided. The emergency generator shall be capable of operating under a full
load for at least 2 hours. It shall be designed to automatically switch over in the event of failure
of the normal source of power or to be operated manually for emergency power for:

1. Fans for pressurizing stairs, stairway shafts and smokeproof vestibules.
2. Fans for pressurizing elevator shafts.

3. Equipment for mechanical ventilation systems when used to remove products of
combustion.

4. Every public elevator in a building, assuming only the primary emergency elevator and one
other passenger elevator will operate at a time. When more than one primary emergency
elevator is provided, emergency power shall permit the operation of the primary emergency
elevators and one other passenger elevator for each height section.

5. Fire Pumps — Water supply for firefighting when the supply is dependent on electrical
power supplied to the building.

6. Emergency lighting, exit and elevator lighting.

7. Emergency Alarms and Communication Systems — Power supply for fire alarm, fire
detection, voice communication systems and central alarm and control facility.

8. Motor operated fire dampers and air relief dampers in smoke shafts.

412.10.3 Automatic Transfer. Provision shall be made for automatic transfer to emergency
power in not more than ten seconds for emergency lighting, exit and elevator lighting and
emergency alarms and communication systems.

412.10.4 The emergency generator location shall be such that manual starting or servicing can
be readily accomplished in case of need during an emergency. The generator shall not be
separated from the Central Control Room by more than two floor levels. The emergency
generator shall be located above regulatory flood level.
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412.11 Maintenance Of Emergency Systems

It shall be the duty and responsibility of the owner of all high rise buildings to maintain all fire
detection, fire control, smoke movement and venting systems as required by 506, and similar
emergency systems in proper operating condition at all times. Annual certification of full-test
and inspections of all systems shall be provided annually to the Fire Department.

412.12 Smoke Detection And Manual Fire Alarm Systems

412.12.1 In all high rise buildings an electrically supervised smoke and fire alarm system
complying with NFiPA 72 shall be installed when 24 hour surveillance is provided. When 24
hour surveillance is not provided, systems shall comply with NFiPA 72,

412.12.2 At least one approved smoke detector capable of detecting visible and invisible
products of combustion shall be installed as follows:

1. In every mechanical equipment, electrical, telephone, elevator equipment, or similar room.
Thermal/rate of rise detectors may be installed in boiler rooms. Smoke detectors located in
elevator equipment rooms when activated shall cause all elevators in that equipment room
to return to the fire department access floor in accordance with 412.6.2.2.

2. Each opening where a return plenum or return branch duct connects to a vertical shaft.

3. In the return air duct system before fresh air intake and relief air opening of every air
conditioning and mechanical ventilation system serving any floor other than the floor on
which the equipment is located.

4. In the supply duct downstream of filters in system larger than 2000 CFM.
5. In every interior elevator lobby.
6. In other locations as required by other sections of this code.

412.12.3 The actuation of any detector or other initiation device shall activate the alarm system
and cause such other operations as are necessary to prevent the recirculation of smoke and any
other functions required by this code.

412.12.4 Audible and visual alarm devices shall be provided. Audible devices shall be located
to be effectively heard in all occupied areas of the building.

412.12.5 Manual pull stations shall be located in every elevator lobby, adjacent to each door
into an exit stair, and not more than 150 ft horizontally from every door to an occupied space.

412.12.6 The system shall be designed to report a fire on an annunciator panel in the Central
Control Room by building zone and type of alarm. Fire alarm zones shall not include more than
one floor or more than one smoke zone per floor.

412.12.7 Audible and visual signal shall be activated throughout the floor on which the
initiating device is located, and may optionally be activated on other floors or throughout the
building.

412.13 Interior Partitions

412.13.1 In all high rise buildings, all interior partitions including demountable partitions shall
be framed and surfaced with materials which qualify as noncombustible in accordance with
requirements of Part (1) and (2) of definition of noncombustible contained in 202. Surface finish
materials may be applied to such partitions provided they meet the flame spread ratings specified
in412.7.

412.13.2 All Group B office building partitions required to be of 1-hour fire resistive
construction may be of noncombustible construction without a fire resistive time period.
Openings in exit corridor walls serving more than 200 people shall be protected by tight-fitting,
self-closing, automatic latching solid core wood or noncombustible doors that need not have a
fire resistive period. This exception shall not apply to the elevator lobby protection or stairways
and vertical shafts.
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412.14 Special Exit Requirements

412.14.1 Stairway Door Locks. All stairway doors which can be locked to prohibit access
from the stairway into a floor from the stairway side shall have the capability of being unlocked
simultaneously without unlatching upon a signal from the Central Control Room.

412.14.2 Outside Emergency Communication. Emergency telephone or emergency signal
device audible on the outside of the building and outside the stairway shall be provided at not
less than every third floor in each required stairway.

412.14.3 Stairs to Roofs. All required exit stairways shall extend through and to the roof
except where the roof slope is greater than one in four. Roof hatches are not permitted.

412.15 Gaseous Fuel Systems

412.15.1 Natural and LP gas fuel systems operating at a maximum of 20 psi may be installed to
serve high rise buildings.

412.15.2 Main gas meters shall be located outside the building. At each main gas meter, a
manual shutoff valve shall be provided.

412.15.3 The main supply piping, when located in the interior of a building, shall be located in a
two hour fire rated vertical shaft. The shaft shall be vented to the outside at the top. The
minimum free area of the ventilation opening in square inches shall be 1/2 the maximum
pressure in the piping times the largest nominal diameter of the pipe or 1/2 the cross sectional
area of the shaft, whichever is greater. When more than one gas piping system is located in the
shaft, the free area for each system shall be calculated and the largest area shall be used. Piping
penetrating the shaft wall shall be sleeved and sealed. The shaft shall contain gas piping only.

412.15.4 The entire gas piping system shall be air tested to 100 psig for one hour with no drop
in pressure.

412.15.5 Gas piping operating above 1/2 psi but not exceeding 20 psi, shall be schedule 40 steel
pipe with welded joints. For sizes below 2 inches, joints shall be socket welded. For sizes 2
inches and larger, joints shall be either beveled and butt welded or socket welded. Piping and
tubing complying with the NC State Building Code, Volume VI - Gas, may be used for
connecting the system to appliances and equipment in occupied spaces when the operating
pressure in that section of the system does not exceed 1/2 psi.

412.15.6 Branch supply lines may operate at a maximum pressure of 2 psi. Branch lines shall
have a pressure reducing valve, service meter, and manual shutoff valve located immediately
adjacent to the shaft. The service meter shall be located in a ventilated room or breezeway
accessible and acceptable to the serving gas supplier. When located in a room, suitable gravity
or mechanical ventilation shall be provided to prevent a buildup of gas vapor to an explosive
level in case of a gas leak. Pressure reducing valves shall be vented into the shaft or to the
outside.

412.16 Qutside Air

412.16.1 When outside air is mechanically introduced into a building as a smoke control
measure the point or points of intake shall be located to minimize the possibility of
contamination by combustion products. When the air intake is above the first floor level, a
minimum of two remote intakes located on different sides of the building shall be provided.
Controls shall be provided in the Central Control Room to manually select the smoke intake.

412.16.2 A single outside air intake located on the roof a minimum of 10 ft from the edge of the
roof is acceptable.
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413 COVERED MALL BUILDINGS

413.1 Scope

The provisions of 413 shall apply to buildings or structures defined in 413.2 as covered mall
buildings, except when approved by the building official. The following uses need not comply
with the provisions of 413:

1. Terminals for transportation facilities.
2. Foyers and lobbies of hotel, apartment and office buildings.

413.2 Definitions
For the purpose of this section, certain special terms are defined as follows:

ANCHOR STORE - an exterior perimeter department store or major merchandising center
having direct access to a mall but having all required exits independent of a mall.

COVERED MALL BUILDING - a single building three stories or less in height enclosing a
number of tenants and occupancies such as anchor stores, retail, drinking and dining
establishments, entertainment and amusement facilities, offices and other similar uses wherein
two or more tenants have a main entrance into one or more malls.

GROSS LEASABLE AREA - the total floor area designed for tenant occupancy and exclusive
use. The area of tenant occupancy is measured from the center lines of joint partitions to the
outside of the tenant walls. All tenant areas, including areas used for storage, shall be included in
calculating gross leasable area.

MALL — a roofed or covered common pedestrian area within a covered mall building which
serves as access for two or more tenants.

413.3 Tenant Separation

413.3.1 Each tenant shall be separated from adjoining tenants by 1-hour fire resistant partitions
and floor/ceiling assemblies. The partitions shall be constructed tight against the floor or roof
deck above. Separation is not required between a tenant space and mall.

413.3.2 Portions of the covered mall building separated by property lines need not comply with

exterior wall requirements in Table 600 at the common property line. A wall at a common
property line shall not be considered a party wall.

413.4 Exits

413.4.1 Exit requirements shall be based on the occupant load for the gross leasable area of the
covered mall building, excluding anchor stores, assuming all portions including individual tenant
spaces and the mall to be occupied at the same time, determined by one of the following:

1. Divide the gross leasable area by 30 for covered mall buildings containing up to 150,000 sq
ft (13 935 m?) of gross leasable area.

2. Divide the gross leasable area by 40 for covered maII buildings containing between
150,001 and 350,000 sq ft (13 936 and 32 515 m?) of gross leasable area.

3. Divide the gross Ieasable area by 50 for covered mall buildings containing more than
350,000 sq ft (32 516 m?) of gross leasable area.

413.4.2 The occupant load of anchor stores opening into the mall shall be based on other
provisions of this code and need not be included in computing the total number of occupants for
the mall.

413.4.3 The maximum distance of travel from any point within a mall to the exterior, an exit
enclosure, a horizontal exit or an exit passageway shall not exceed 200ft (61 m).
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413.4.4 Each individual occupancy within the covered mall building shall be provided with
exits in accordance with other provisions of this code. Travel distance may be measured to the
entrance of the tenant space to the mall.

413.4.5 Egress From Tenant Space.

413.4.5.1 One-half of the required units of exit width for tenant spaces connected to a mall shall
lead to the outside by means other than through the mall.

EXCEPTION: One egress door shall be permitted for tenant spaces 2,250 sq ft (209 m?) or
less in area with a travel distance from any point in the space to a mall entrance of 75 ft (22.9
m) maximum.

413.4.5.2 Where exit passageways provide the secondary exit from a tenant space, doors to the
passageway shall be 1-hour fire doors. Such doors shall be self-closing and be so maintained or
shall be automatic-closing by smoke detection. Storage is prohibited in exit passageways which
are also used for service to the tenants. Such passageways shall be posted with conspicuous
signs prohibiting storage.

413.4.5.3 Tenant spaces requiring more than one exit may use for egress an adjoining or
intervening room which provides a direct, obvious and unobstructed means of travel to an exit,
provided the egress does not pass through restrooms, kitchens, closets or spaces used for similar
purposes.

413.4.5.4 Where a tenant space is located at the intersection of two malls or has exposure on
two different malls, such tenant space when in excess of 2,250 sq ft (209 m?) in area shall have at
least two separate egress doors, both of which may lead through the malls, providing the egress
doors are located as remote from each other as practical.

413.4.6 Egress Width.

413.4.6.1 The total egress width from a covered mall building shall be sufficient to
accommodate the entire calculated occupant load exclusive of the anchor stores.

413.4.6.2 The minimum egress width from a mall shall be 66 inches (1676 mm).

413.4.6.3 The aggregate required egress width shall be divided approximately equally around
the mall.

413.4.7 Anchor Stores. Anchor stores shall provide the required number and width of exits
directly to the exterior. The occupant load of anchor stores opening into the mall shall not be
included in determining exit requirements for the mall.

413.4.8 Dead End Length. The dead end length of a mall shall not exceed twice its width.

413.5 Mall Width
413.5.1 The minimum width of the mall shall be 20 ft (6096 mm).

413.5.2 There shall be a minimum of 10 ft (3048 mm) clear exit width to a height of 8 ft (2438
mm) between any projection of a tenant space bordering the mall to the nearest kiosk, vending
machine, bench, display opening, or other obstruction to exit travel.

413.6 Types of Construction

The area of any covered mall building, including anchor stores, of Types I, I, I1l, and IV
construction shall not be limited provided the building is surrounded on all sides by a permanent
open space of not less than 60 ft (18.3 m).
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413.7 Occupancy

413.7.1 Covered mall buildings shall be classified as Group M occupancies and may contain
accessory uses consisting of Group A, B, E, or R occupancies. Individual accessory uses within
a covered mall building shall not exceed the sprinklered area limitation and shall not be located
at a height greater than that permitted for such occupancy group in the type of construction being
used. The aggregate area of all accessory uses within a covered mall building shall not exceed
25% of the gross leasable area.

413.7.2 Occupancy separations between different occupancies in adjacent tenant spaces shall be
1-hour fire resistant construction. Occupancy separations are not required within a single tenant
space, nor to separate occupancies from a mall.

413.7.3 Group A - Large Assembly occupancies shall be located in the covered mall building so
that their main entrance is immediately adjacent to a principal entrance to the mall.

413.8 Automatic Fire Sprinkler Systems

The covered mall building shall be provided with an automatic fire sprinkler system conforming
to the provisions of NFiPA 13. In addition to these provisions, the automatic fire sprinkler
system shall comply with the following:

1. All automatic fire sprinkler system control valves shall be supervised in accordance with
903.8.

2. The automatic fire suppression system shall be complete and operative throughout all
occupied space in the covered mall building prior to occupancy of any of the tenant spaces.
Unoccupied tenant space shall be similarly protected unless provided with approved
alternate protection.

413.9 Hose Connections

413.9.1 There shall be a fire department hose outlet connected to a water supply capable of
delivering 250 gpm (15.8 L/s) at each of the following locations:

1. Within the mall at the entrance to an exit passage or exit corridor.
2. At each floor level landing within enclosed stairways opening directly onto the mall.
3. Adjacent to principle exterior entrances to the mall.

413.9.2 Hose outlets shall be installed to comply with the requirements of NFiPA 14 with
regard to materials, installation methods and testing.

EXCEPTIONS:

I. Risers and laterals of dry standpipe systems not located within an enclosed stairway need
not be protected by a degree of fire resistance equal to that required for vertical enclosures
in the covered mall building.

2. In buildings where more than one standpipe is provided, they need not be interconnected.
3. Piping may be hydraulically sized.

413.10 Smoke Control Requirements
413.10.1 The purpose of smoke control is to restrict movement of smoke to the general area of
fire origin and to maintain means of egress in a usable condition.

413.10.2 Smoke detectors shall be provided within the return air portion of an air conditioning
system in accordance with the Standard Mechanical Code. Actuation of either a smoke detector
or the sprinkler system shall cause the air supply to the air conditioning zone in which the fire
occurs to shut down.

413.10.3 The mall shall have smoke removal capability installed in or near the roof. Such
facility may be either natural or mechanical.
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413.10.4 Before the systems are accepted by the building official, they shall be tested in his
presence to confirm that they are operating in compliance with the requirements of 413.10.

413.11 Public Address System

When a public address system is provided, the system shall be made accessible to and usable by
the fire department.

413.12 Fire Department Access to Equipment

Rooms containing controls for air conditioning systems, sprinkler risers and valves, or other fire
detection, suppression or control elements shall be identified for the use of the fire department.

413.13 Plastic Panels and Plastic Signs

Within every store or level and from side wall to side wall of each tenant space or mall, approved
plastic panels and plastic signs shall be limited as follows:

1. They shall not exceed 20% of the wall area facing the mall.

2. They shall not exceed a height of 36 inches (914 mm) except that if the sign is vertical then
the height shall not exceed 96 inches (2438 mm) and the width shall not exceed 36 inches
(914 mm).

3. They shall be located a minimum distance of 18 inches (457 mm) from adjacent tenants.
4. All edges and backs shall be fully encased in metal.

413.14 Standby Power and Light
A standby power and light system shall be provided in accordance with 412.7.

414 ATRIUMS

414.1 General

Vertical openings may be unenclosed in all buildings other than Group H when meeting the
requirements of this section. Stair enclosures, utility chases, elevator hoistways and escalators
shall not be classified as an atrium.

414.2 Use

The floor of the atrium shall not be used for other than low fire hazard uses and only approved
materials and decorations may be used in the atrium space.

EXCEPTION: The atrium floor area may be used for any approved use when the individual
space is provided with an automatic fire suppression system.

414.3 Automatic Sprinkler Protection
An approved automatic sprinkler system shall be installed throughout the entire building.
EXCEPTIONS:

1. That area of a building adjacent to or above the atrium need not be sprinklered provided
that portion of the building is separated from the atrium portion by fire separations
corresponding to Table 600 but in no case less than a 2-hour fire resistant separation.

2. When the ceiling of the atrium is more than 55ft (16.8 m) above the floor, sprinkler
protection at the ceiling of the atrium may be omitted when approved by the building
official.
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414.4 Smoke Control

414.4.1 A smoke control system shall be designed to control the migration of products of
combustion in the atrium space. Upon detection of a fire, the system shall shut down the air
supply to the fire floor and the return air from all nonfire floors. Any other approved design
which will achieve the same level of smoke control as described in this section may be used in
lieu of these requirements.

414.4.2 In atriums 55 ft (16.8 m) or less in height with a volume of 600,000 cu ft (16 992 m®) or
less, a smoke exhaust system shall be located at the ceiling of the atrium. Such systems shall
exhaust 40,000 cfm (18.9 m%/s). When the volume of the atrium exceeds 600,000 cu ft (16 992
m?) the exhaust system shall be sized to provide a minimum of four air changes per hour.

414.4.3 Supply air inlets may be provided at the lowest level of the atrium. These inlets shall be
sized to provide 75% of the exhaust.

414.4.4 For purposes of this section, the volume of the atrium shall include all spaces not
separated from the atrium as provided in 414.5.

414.4.5 When the height of the atrium exceeds 55 ft (16.8 m), an exhaust system shall be
provided as required in 414.4.2; however, supply air shall be introduced mechanically from the
floor of the atrium and shall be directed vertically at the exhaust outlet above. The capacity of
the supply shall be 75% of the exhaust.

414.4.6 Manual controls shall be provided for the atrium smoke control system. When the
smoke control system in other than the atrium is provided by mechanical ventilation in
accordance with 414.8, manual controls shall also be provided as described above for the atrium
system. The manual controls shall be provided in a location approved by the building official.

414.5 Enclosure of Atriums

Atrium spaces shall be separated from adjacent spaces by a 1-hour fire separation wall. A glass
wall forming a smoke partition may be used in lieu of the required fire separation wall where
automatic sprinklers are spaced 6 ft (1829 mm) or less along both sides of the separation wall, or
on the room side only if there is not a walkway on the atrium side, and not more than 1 ft (305
mm) away from the glass and so designed that the entire surface of the glass is wet upon
activation of the sprinkler system. The glass shall be installed either:

1. In a gasketed frame so installed that the framing system may deflect without breaking
(loading) the glass before the sprinkler system operates, or

2. As a glass block wall assembly in accordance with 2112 and the listing for a 3/4-hour fire
resistance rating.

EXCEPTION: The adjacent spaces of any three floors of the atrium shall not be required to be
separated from the atrium; however, such spaces shall be included when computing the volume
of the atrium.

414.6 Automatic Fire Detection

414.6.1 In addition to such smoke detection as may be required by the Standard Mechanical
Code, smoke detectors shall be installed at the following locations:

1. When spot-type detectors are used they shall be installed at the atrium ceiling spaced in
accordance with their listing, on the underside of projections into the atrium spaced in
accordance with their listing, and around the perimeter of the atrium opening on all floors
open to the atrium. These detectors shall be spaced no more than 30 ft (9144 mm) on
center and shall be located within 15 ft (4572 mm) of the atrium opening.

2. When projected beam-type smoke detection is used, it shall be installed and spaced in
accordance with its listing.
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414.6.2 The actuation of two spot-type detectors or a single beam-type detector shall activate
the atrium smoke removal system. The actuation of any one detector shall cause an alarm to be
sounded at a constantly attended location. All smoke detectors shall be accessible for
maintenance and testing.

414.7 Standby Power

All equipment required to provide smoke control shall be connected to a standby power system
in accordance with 412.10.

414.8 Smoke Control in Other Than the Atrium

In any building containing an atrium, occupied space that does not open directly to the atrium
shall be designed to provide natural or mechanical ventilation in accordance with 412.4.

414.9 Acceptance Of Smoke Control System

Before the certificate of occupancy is issued, the smoke control system shall be tested by an
approved independent agency to show compliance with the requirements of this section.

414.10 Inspections

The smoke removal and control systems shall be tested by an approved inspection agency or by
the owner or his representative when so approved. Such inspections shall be made every six
months and a log of the tests shall be kept by the inspection agency. The log shall be on the
premises and available for examination.

414.11 Interior Finish

The interior finish of walls and ceilings of the atrium shall not exceed Class B with no reduction
in class for sprinkler protection.

415 UNDERGROUND BUILDINGS

415.1General

The provisions of this section apply to all building spaces having a floor level used for human
occupancy more than 30ft (9144 mm) or more than one story below the lowest level of exit
discharge.

EXCEPTIONS:

. One and two family dwellings, sprinklered in accordance with NFiPA 13D.

. Parking garages with automatic fire suppression systems in compliance with 415.3.
. Fixed guideway transit systems.

. Grandstands.

. When the lowest story is the only story which would qualify the bqumg as an
underground building and has an area not exceeding 1,500 sq ft (139.4 m?) and has an
occupant load less than 10.

g~ WP

415.2 Construction Requirements
The underground portion of the building shall be of Type I or Type Il construction.

415.3 Automatic Fire Sprinkler System

The highest level of exit discharge serving the underground portions of the building and all
levels below shall be provided with an automatic fire sprinkler system installed in compliance
with NFiPA 13. All waterflow switches and control valves shall be supervised in accordance
with 903.8.
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415.4 Compartmentation

415.4.1 A building having a floor level more than 60ft (18.3 m) below the lowest level of exit
discharge shall be divided into a minimum of 2 compartments of approximately equal size. Such
compartmentation shall extend through the highest level of exit discharge serving the
underground portions of the building and all levels below.

EXCEPTION: The Iowest story need not be compartmented when the area does not exceed
1,500 sq ft (139.4 m?) and has an occupant load of less than 10.

415.4.2 The separation between the two compartments shall be of minimum 1-hour fire resistant
wall construction which shall extend from floor slab to floor deck above. Openings between the
two compartments shall be limited to plumbing and electrical piping and conduit with the space
around the penetrations tightly caulked to inhibit the passage of smoke and toxic gases and to
doorways protected by door assemblies which are automatic closing by smoke detection. The
door assembly shall have a minimum 3/4-hour C label rating as determined by ASTM E 152 and
shall be provided with gasketing and a drop sill to minimize smoke leakage. Where provided
each compartment shall have an air supply and exhaust system independent of the other
compartments.

415.4.3 When elevators are provided, each compartment shall have direct access to an elevator.
Where an elevator serves more than one compartment, an elevator lobby shall be provided and
shall be separated from each compartment by 1-hour fire resistant construction and a 3/4-hour C
label door which is automatic-closing by smoke detection. Such doors shall be gasketed and
have a drop sill.

415.5 Smoke Exhaust System

415.5.1 Where compartmentation is required, each compartment shall have an independent,
automatically activated smoke exhaust system capable of manual operation. The system shall
have an air supply and smoke exhaust capability which will provide a minimum of six air
changes per hour.

415.5.2 At least one approved smoke detector suitable for the intended use shall be installed in
accordance with NFiPA 72E in:

1. Mechanical equipment, electrical, transformer, telephone equipment, elevator machine, or
similar rooms.

2. Elevator lobbies.

3. The main return and exhaust air plenum of each air conditioning system serving more than
one story and located in a serviceable area downstream of the last duct inlet.

4. Each connection to a vertical duct or riser serving two or more floors from return air ducts
or plenums of heating, ventilating and air conditioning systems, except that in Group R
occupancies, an approved smoke detector may be used in each return air riser carrying not
more than 5,000 cfm (2.36 m*/s) and serving not more than 10 air inlet openings.

415.5.3 The smoke exhaust system shall be operated in the compartment of origin by the
following independently of each other:

1. Two cross-zoned smoke detectors within a single protected area or a single smoke detector
monitored by an alarm verification zone or an approved equivalent method.

2. The automatic fire sprinkler system.
3. Manual controls that are readily accessible to the fire department.

415.5.4 Activation of the smoke exhaust system shall activate an audible alarm at a constantly
attended location.
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415.6 Fire Protective Signaling System

A fire protective signaling system is required throughout the building when the lowest level of a
building is more than 60ft (18.3 m) below the lowest level of exit discharge and shall be installed
in accordance with NFiPA 72 and shall be activated in accordance with 905.1.6 by the following:

1. Smoke detectors required by 415.5.2(1) and 415.5.2(2).
2. The automatic fire sprinkler system.
3. Manual fire alarm box.

415.7 Voice Communication

415.7.1 A public address system which may also serve as an alarm system shall be provided
which shall be capable of transmitting voice communications to the highest level of exit
discharge serving the underground portions of the building and all levels below.

415.7.2 When a fire protective signaling system is required, a public address system is required.

415.7.3 When the occupancy in the underground portion is required to have a fire protective
signaling system, the public address system shall be a voice alarm signaling system installed in
accordance with NFiPA 72.

415.8 Exits

415.8.1 Each story shall be provided with a minimum of two exits. When compartmentation is
required by 415.4, each compartment shall have a minimum of one exit and shall also have an
exit access doorway into the adjoining compartment.

415.8.2 Every required stairway serving floor levels more than 30ft (9144 mm) below its level
of exit discharge shall comply with the requirements for a smokeproof enclosure.

415.9 Standby Power

415.9.1 A standby power generation system conforming to NFiPA 70 shall be provided. The
system shall be equipped with suitable means for automatically starting the generator set upon
failure of the normal electrical service and for automatic transfer and operation of electrical
functions.

415.9.2 An on-premises fuel supply sufficient for not less than 2 hours full demand operation of
the system shall be provided.

415.9.3 Standby Power Loads. The following loads are classified as standby power loads.
The transition time from the instant of failure of normal power to emergency power shall not
exceed 60 seconds. The standby power load shall be sized to supply the following.

1. Smoke management system.

2. Smokeproof enclosure.

3. Fire pumps.

4. One elevator to serve all floors with the capability of transferring power to any elevator.
5. Emergency power loads.

415.10 Emergency Power Loads
415.10.1 The following loads are classified as emergency power loads:
1. Voice alarm signaling system.
2. Fire protective signaling systems.
3. Automatic fire detection systems.
4. Elevator car lighting.
5. Egress lighting and exit sign illumination.
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415.10.2 The transition time from the instant of failure of normal power to emergency power
shall not exceed 10 seconds.

415.10.3 All emergency power loads shall be capable of being transferred to the standby power
system.

415.11 Standpipes

A 2-1/2-inch (64 mm) standpipe hose connection shall be located at each floor level, at every
exit stairway, and on each side of the wall adjacent to the exit opening of a horizontal exit.

416 DRYING ROOMS

416.1 Construction

Drying rooms or dry kilns located within a building shall be constructed entirely of
noncombustible materials where used or intended to be used at temperatures exceeding 125°F
(52°C). If enclosure is of metal, it shall be insulated from all combustible material by not less
than a 12-inch (305 mm) air space or an approved insulation. All drying rooms shall have
approved ventilation.

416.2 Heating Pipes

Heating pipes, not located overhead, shall be shielded to maintain not less than 2 inches (51 mm)
clearance between them and the contents

417 COMPUTER/DATA PROCESSING EQUIPMENT ROOMS
Computer/data processing equipment rooms shall comply with the requirements of NFiPA 75

418 DAY CARE STANDARDS

418.1 Family Day Care Homes. Any family day care, new or existing, keeping between 3
and 5 preschool age children and no more than 3 school age children who are unrelated to the
operator shall meet the following requirements:

1. Meet N.C. State Building Code, Volume VII - Residential or be a manufactured home
bearing a third party inspection label certifying compliance with the Federal Manufactured
Home Construction Safety Standards or certifying compliance with construction Standards
adopted and enforced by the State of North Carolina. Homes shall be installed in
accordance with the North Carolina Manufactured/Mobile Home Regulations, published by
the NC Department of Insurance.

EXCEPTION: Single wide manufactured homes will be limited to a maximum of 3
preschool age children (not more than 2 may be two years of age or less) and 2 school age
children.

2. All children shall be kept on the ground level with an exit at grade.

3. All homes shall be equipped with an electrically operated smoke detector with battery
backup, or one electrically operated and one battery operated detector located next to each
other.

4. All homes shall be provided with at least one five pound 2-A: 10-B: C Type extinguisher
readily accessible for every 2500 square feet of floor area.

5. Fuel burning space heaters, fireplaces and floor furnaces which are listed and are provided
with a protective screen attached securely with substantial supports that will prevent
accidental burning of the children will be allowed. However, unvented fuel burning heaters
and portable electric heaters of all types are prohibited.
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418.2 Large Day Care Homes. Large day care homes as defined by the state agency having
jurisdiction and which are normally occupied as a residence shall meet the following
requirements:

1. The building must meet N.C. State Building Code, Volume VII - Residential.

2. All walls and ceilings in rooms which are used for day care purposes and are part of the
existing path shall have surface of noncombustible construction (plaster or gypsum
wallboard).

3. Each room used for day care purposes shall have access to two remotely located outside
doors. Access from the room door to the remotely located outside exits shall not have a
deadend distance of more than 20 feet measured from the room door used by the children
to a point at which two separate means of egress can be provided.

EXCEPTION: Rooms which have an exterior door leading directly to the outside and is
located no more than 48" above finished grade.

4. These facilities shall be provided with a manual fire alarm device. The manual fire alarm
device shall be readily visible to all occupants and be audible throughout the day care
facility and have a district sound which can be distinguished as an emergency signal
(examples: freon horn, cow bell, electrically operated bell or an approved fire alarm in
accordance with Chapter 9.

5. All unoccupied spaces, such as basements, workshops and fossil fuel fired furnace rooms
must be provided with approved labeled automatic smoke and/or heat detectors.

6. The spaces to be used shall have ventilation meeting the requirements of 1203.

7. Fuel burning space heaters, fireplaces and floor furnaces which are listed and are provided
with a protective screen attached securely with substantial supports that will prevent
accidental burning of the children will be allowed. However, unvented fuel burner heaters
and portable electric heaters of all types are prohibited.

418.3 Day Care Centers. All small, medium and large day care centers as defined by the
State agency having jurisdiction shall be classified as Education Occupancy.

EXCEPTION: Small, medium and large Day Care Centers which serve children less than 3
years of age and do not provide doors directly to the outside shall be classified as Institutional
Occupancy.

418.3.2 Daycare facilities shall have smoke detectors installed in accordance with 905.2.6.

418.4 Special Care Facilities (Existing Prior to 12-13-88)

418.4.1 Special Care Facilities are defined as being those that house children first grade and
under in age for periods four hours and less and are not required by the State Day Care Licensing
Law to be licensed.

418.4.2 All rooms used as nurseries, kindergartens or special care facilities caring for children
less than 3 years of age for any period of time shall be located on the floor of exit discharge.

418.4.3 Buildings of one hour protected Type V and VI construction and a maximum of 2
stories in height may house children three years of age and older on the second floor if the
following conditions are met:

1. Equipped with a smoke detection system wired into an approved central station, and;
2. Have two independent and remote exits from each floor, and;
3. Have a fire exit plan in effect and fire drills being practiced.

EXCEPTION: In lieu of these conditions, a direct exit from each room located on the
second floor used to house children 3 years old and older may be provided. This exit shall
be covered from the second floor to grade to provide minimum protection from the
weather.
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419 RESIDENTIAL CARE FACILITIES

419.1 Classification. Buildings in which more than three people are harbored for medical,
charitable or other care or treatment shall be classified as Residential Care Facilities. The State
Agency having jurisdiction shall classify the facility as a Residential Care Home, Small
Residential Care Facility, Small Non-Ambulatory Care Facility, or Large Residential Care
Facility.

419.2. Residential Care Homes. Homes keeping no more than six ambulatory adults or six
unrestrained ambulatory children who are able to respond and evacuate the facility without
assistance, determined by the State Agency having jurisdiction to be licensable shall be classified
as Residential (N.C. State Building Code, Volume VII-Residential).

419.2.1 Each normally occupied story of the facility shall have two remotely located exits.
419.2.2 Smoke detectors shall be provided on all levels per the North Carolina State Building
Code, Volume IV-Electrical.
419.2.3 Interior wall and ceiling finish shall be class C. Fire retardant paints shall be renewed at
such intervals as necessary to maintain the required finish rating.
419.2.4 Unvented fuel-fire heaters and portable electric heaters shall not be used.
419.3 Small Residential Care Facilities. When determined by the State Agency having
jurisdiction to be licensable shall be classified as Single Family Residential (Volume VII).

1. Residential Care Facilities keeping no more than six adults or six unrestrained children

with no more than three who are unable to respond and evacuate without assistance.

2. Residential Care Facilities keeping no more than five adults or five children who are unable
to respond and evacuate without assistance, when certifiable for Medicaid reimbursement ,
and when staffed 24-hours per day with at least two staff awake at all times.

3. Residential Care Facilities keeping no more than nine ambulatory retarded or similarly
developmentally disabled adults who are able to respond and evacuate without assistance.

4. Residential Care Facilities keeping no more than nine children who are dependent,
neglected, abandoned, destitute, orphaned, delinquent, or separated temporarily from their
parents.

419.3.1 The building shall be of one-hour fire resistant construction or sprinklered in
accordance with NFiPA 13R Sprinklers, if provided, shall be installed in all areas except attics,
crawl spaces, and floor/ceiling spaces. The extinguishing system shall be electrically connected
directly to an approved central station facility.

419.3.2 The building shall not exceed either 3000 square feet in area (per story) or two stories in
height. Attics and basements used as habitable space shall be counted as stories.

419.3.3 Each normally occupied story of the facility shall have two remotely located exits.

419.3.4 Facility exit stairways shall be either exterior unenclosed or interior enclosed on each
level with one-hour fire resistant construction and a 20-minute labeled door. Other interior
stairways shall be enclosed on one floor level with one-hour fire resistant walls and a 20-minute
labeled door.

419.3.5 Smoke detectors shall be provided on all levels per the North Carolina State Building
Code, Volume IV-Electrical. Heat detectors shall be installed in all attic spaces.

419.3.6 Any hazardous area (see Institutional - Unrestrained) shall be enclosed with one-hour
fire resistant construction and a 20-minute labeled door.

419.3.7 A building fire alarm system shall be provided in accordance with NFiPA 72. Provision
shall be made to activate the internal evacuation alarm at all required exits.

419.3.8 Interior wall and ceiling finish shall be gypsum wallboard or plaster.

419.3.9 Unvented fuel-fire heaters, floor furnaces, and portable electric heaters shall not be
used.
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419.3.10 Occupants younger than six-years of age shall sleep on the level of exit discharge with
adult supervision.

419.3.11 Every facility shall formulate an evacuation plan (in cooperation with the local fire
department) for the protection of all persons in the event of fire and for their evacuation to areas
of refuge and from the building when necessary.

419.4 Small Non-Ambulatory Care Facilities. Facilities keeping no more than six adults
or six children who are unable to respond and evacuate without assistance, when determined by
the State Agency having jurisdiction to be licensable shall comply with the requirements for
Small Residential Care Facilities.

419.4.1 The building shall be of one-hour fire resistant construction and sprinklered in
accordance with NFiPA 13R. Sprinklers shall be installed in all areas except attics, crawl spaces,
and floor/ceiling spaces. The extinguishing system shall be electrically connected directly to an
approved central station facility.

419.5 Large Residential Care Facilities. Facilities keeping no more than twelve residents,
when determined by the State Agency having jurisdiction to be licensable shall be classified as
Group R, Residential (N. C. State Building Code, Volume 1-General Construction).

419.5.1 The building shall be of one-hour fire resistant construction, sprinklered in accordance
with NFiPA 13R, and limited to one story in height. Sprinklers shall be installed in all areas
except attics, crawl spaces, and floor/ceiling spaces. The extinguishing system shall be
electrically connected directly to an approved central station facility.

419.5.2 The facility shall have two remotely located exits.

419.5.3 All doorways subject to use by residents shall have a clear width of not less than 32-
inches when the door is in the open position.

419.5.4 Required corridors, ramps, and passageways shall have a clear width of not less than 6-
feet when serving as part of the means of egress from resident areas.

419.5.5 Buildings may have spaces open to the corridor without visual supervision by the
facility staff, provided:

1. Each area does not exceed 250-sq. ft., and

2. The spaces are not used for resident sleeping rooms, treatment rooms, or hazardous areas,
and

3. The area is equipped with an electrically supervised automatic smoke detection system, and
4. Not more than one such area is permitted, and
5. The area is arranged not to obstruct access to required exits.

419.5.6 Doors in corridor partitions need not have a fire resistance rating but shall be designed
to resist the passage of smoke. Doors shall be equipped with approved latches that will keep the
door tightly closed. All doors except those to patient sleeping rooms shall be self-closing or
automatic closing by smoke detection.

419.5.7 Corridors shall be provided with approved smoke detectors connected to the building
fire alarm system.

419.5.8 Any hazardous area (see Institutional-Unrestrained) shall be enclosed with one-hour fire
resistant construction and 45-minute, “C”-labeled doors.

419.5.9 A building fire alarm system shall be provided in accordance with NFiPA 72. Provision
shall be made to activate the internal evacuation alarm at all required exits.

419.5.10 Every facility shall formulate an evacuation plan (in cooperation with the local fire
department) for the protection of all persons in the event of fire and for their evacuation to areas
of refuge and from the building when necessary.
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420 SPECIAL OCCUPANCY REQUIREMENTS

420.1 Scope
This Section shall apply to all exhibition facilities.

EXIBITION FACILITY —is a building or part thereof for which the use is the displaying of
manufactured products, furniture, home furnishing accessories, and like items, primarily for the
purpose of obtaining sales to wholesalers, retailers, or other dealers.

420.2 General Requirements and Exceptions

All exhibition facility, including all display spaces, shall be subject to the provision of this code
for specific use group and type of construction, except in the following specific cases:

A wall or partition that separates an exit access from a display space may have a fire resistance
rating of less than one (1) hour, regardless of the occupancy load that the corridor serves, if the
exhibition facility and the display areas meet the following requirements:

1. The exhibition facility, including all display spaces, is equipped throughout with an
approved automatic sprinkler system in accordance with Section 901.

2. The wall or partition that separates the display spaces from the exit access is of a minimum
of fire-retardant treated wood, noncombustible construction or 1 hour rated construction
and if glass is used in the wall or partition, it shall be of 1/4" fully tempered glass or 1/4"
labeled wire glass.

3. The exit access shall be a minimum of 10 ft in width. For exhibition facilities used for
events such as; flea markets, gun shows, and craft shows, aisles shall be a minimum of 8 ft
in width. Aisles at the end of the display areas shall be of sufficient width to accommodate
the occupant load for the area served. Cross aisles serving as exit access shall have
sufficient width to accommodate the occupant load.

4. For any areas used for other than display, see Section 303.1 for occupancy separation
requirements.
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CHAPTER 5
GENERAL BUILDING LIMITATIONS

501 GENERAL

501.1Scope
Provisions of this chapter shall govern the height and area of buildings.

502 DEFINITIONS
This chapter contains no unique definitions. For general definitions, see Chapter2.

503 HEIGHT AND AREA

503.1Application

503.1.1 For the purpose of this code, "height™" and "area," as applied to a building, has the
meaning designated in Chapter 2.

503.1.2 The height and area for buildings or structures of the different types of construction
shall be governed by the intended occupancy or use of the building, as provided for in this
chapter and shall not exceed the limits set forth in Table 500 except as modified in 503.2 and
503.3 and the specific use provisions of this chapter. For the purpose of this code, each part of a
building or structure included within fire walls shall be considered a separate building.

EXCEPTION: A building permitted to be unlimited in area by 503.4.1 shall be permitted to
have interior fire walls.

503.1.3 A building heretofore erected shall not be extended to exceed the allowable floor area
set forth in this chapter, governed by the occupancy and type of construction. A building
heretofore lawfully erected, which exceeds such area, may be extended horizontally, provided
such extension does not exceed the area prescribed and provided such extension is separated
from the existing building by a fire wall as set forth in 503.1.2.

503.2 Height Modifications

503.2.1 Rooftop Structures. Church spires, chimneys, tanks and supports, aerial supports,
parapet walls not over 4ft (1219 mm) high, bulkheads and penthouses used solely to enclose
stairways, tanks, elevator machinery or shafts, or ventilation or air-conditioning apparatus, need
not be considered in determining the highest point of the building, provided that the highest point
shall be taken to be the highest point of the roof of the highest penthouse when the aggregate
area of all penthouses and other roof structures exceeds one-third of the area of the roof upon
which they stand. See 1503, 1504, 1505 and 1506.

503.2.2 Parking Under Group R. Where a one story automobile parking garage, enclosed or
open of Type I or Il construction, or open of Type Il construction, with grade entrance, is
provided under a building of Group R occupancy, the number of stories to be used in
determining the minimum type of construction may be measured from the floor above such
parking area. The floor/ceiling assembly between the parking garage and the Group R
occupancy above shall comply with the type of construction required for the parking garage and
shall also provide a fire resistance rating not less than the occupancy separation required in
704.1.1.

503.2.3 Mezzanines. A mezzanine shall not be counted as a story when it meets the following
requirements:

503.2.3.1 The construction of a mezzanine shall be consistent with the type of materials and fire
resistance ratings required for the building in which it is constructed.
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503.2.3.2 The total area of mezzanines within a room shall not exceed one third that of the room
or space in which they are located. Enclosed space under a mezzanine shall not be included in a
determination of the size of the room or space in which the mezzanine is located.

503.2.3.3 All portions of a mezzanine shall be open and unobstructed to the room in which it is
located except for walls not more than 42 inches (1067 mm) high, columns and posts.

EXCEPTIONS:

1. Mezzanines or portions thereof need not be open to the room in which they are located,
provided the occupant load of the aggregate area of the enclosed space does not exceed 10.

2. In sprinklered buildings, a mezzanine having two or more means of egress need not open
into the room in which it is located, if at least one of the means of egress provides direct
access to an exit at the mezzanine level.

503.2.3.4 Means of egress shall be in accordance with 1005.6.

503.2.4 Basements. A basement of a building shall not count as a story, when applying Table
500 for allowable building height, if the upper surface of the first floor above such basement
complies with all of the following:

1. is less than 7 ft (2134 mm) above grade,

2. is less than 7 ft (2134 mm) above finished ground level for more than 50 percent of the
perimeter of a building, and

3. is less than 12 ft (3658 mm) above finished ground level around the entire building
perimeter.

503.2.5 Group A and E Basements. Group A and Group E basements used as classrooms
or assembly rooms shall be counted as a story.

503.2.6 Special Unlimited Height.

503.2.6.1 The height of Group B, Group M and Group R occupancies of Type Il construction
shall not be limited, provided the fire resistance of all columns shall be not less than 3 hours and
the other structural members including floors shall be not less than that shown in Chapter 6, but
in no case less than 2 hours except that roofs and their supporting beams, girders, trusses and
arches shall be not less than 1-1/2 hours.

503.2.6.2 For unlimited height open air grandstands and bleachers, see 403.6.2.1.

503.3 General Area Modifications
503.3.1 The exceptions and requirements of 503.3 and 503.4 shall modify unsprinklered areas
permitted by Table 500 and the specific use provisions of this chapter.

503.3.2 Where streets or public spaces, or horizontal separation from property lines of total
width of not less than 30ft (9144 mm), or 30ft (9144 mm) between buildings on commonly
owned property, extend along the building perimeter, except for hazardous occupancies, the
areas permitted by Table 500 may be increased as follows:

| = 4/3[100 (F/P - 0.25)]

Where | = Percent increase of unsprinklered areas in Table 500
F = Building perimeter which fronts on streets, public spaces or horizontal
separation not less than 30 ft (9144 mm) wide
P = Total perimeter of building
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503.3.3 For both an unsprinklered building and a sprinklered building, the percent increase is
multiplied by the unsprinklered area permitted in Table 500 for the type of construction of the
building, and the resulting area increase is added to either the sprinklered or unsprinklered areas
in Table 500. When there are no unsprinklered areas permitted for the building in Table 500, an
unsprinklered area can be computed for use in this section. The corresponding unsprinklered
areas are computed as one-third of the sprinklered area for one story only and as one-half of the
sprinklered area for multi-stories.

503.4 Occupancy Area Modifications

503.4.1 The area of a one story building of Group B, Group F, Group M, or Group S occupancy
shall not be limited provided the building is equipped with an approved automatic sprinkler
system throughout, in accordance with 903, or other automatic extinguishing systems as
approved by the building official, and is surrounded on all sides by a permanent open space of
not less than 60 ft (18 m). High-piled combustible storage shall be protected in accordance with
Chapter 36 of the Standard Fire Prevention Code.

EXCEPTIONS:

1. Where water may cause or increase a fire, other fire extinguishing systems shall be required
in rooms or buildings used for the manufacture or storage of hazardous materials including
but not limited to, aluminum powder, calcium carbide, calcium phosphate, metallic sodium
and potassium, quicklime, magnesium powder and sodium peroxide.

2. In Group F and Group S occupancies where noncombustible products are manufactured or
stored, such as metal processing and manufacturing plants, and metal products are not
stored in combustible wrappings, containers or palletized, the sprinkler system may be
omitted upon approval of the building official.

503.4.2 The area of a one story building of Type IV construction used for Group E occupancy
shall not be limited provided the building is equipped throughout with an approved automatic
sprinkler system in accordance with 903, is surrounded on all sides by a permanent open space of
not less than 60 ft (18.3 m), and is prowded with 1-hour fire reS|stant 'smokestop partitions
dividing the building into areas not to exceed 30,000 sq ft (2787 m?) in floor area.

503.4.3 One story Group A buildings without a stage requiring proscenium opening protection
of Type V 1-hour, IV or 111 construction which are surrounded on all sides by a permanent open
space of not less than 60 ft (18.2 m), are provided with an approved automatic sprinkler system,
and the assembly floor is located at, or within 21 inches (533 mm) of street or grade level and all
exits meet the street or grade level by ramps having a slope not exceeding 1:10 shall not be
limited in area.

503.4.4 Where there are no balconies or galleries in Group A - Large Assemblies without a
stage requiring proscenium opening protection or in Group A - Small Assembly with or without
a stage requiring proscenium opening protection, and the assembly floor is located at or within
21 inches (533 mm) of street or grade level and all exits meet the street or grade level by ramps
having a slope not exceeding 1:10, the maximum allowable areas of Type Il , IV and V
construction may be increased 50% over the unsprinklered areas specified in Table 500. This
increase may be added to the area increase permitted by 503.3.2.

503.4.5 One story buildings used for participation sports such as tennis, skating and similar
activities, limited in occupant content to those participating in the sports activity, and with no
spectator seating permitted, may be unlimited in area when of Types Ill, IV and V construction
and are surrounded on all sides by not less than 30 ft (9144 mm) of permanent open space.

503.4.6 When used as a place of worship, the allowable areas for Group A - Small Assembly
without a stage requiring proscenium opening protection may be increased 33 1/3% over the
unsprinklered areas specified in Table 500. This increase may be added to the area increase
permitted by 503.3.2.
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503.4.7 The area of a one story Group E Type IlI, IV or V building may be increased 100% over
the unsprinklered areas specified in Table 500 if the building is surrounded on all sides by a
permanent open space of not less than 60 ft (18.3 m), and there are not less than two exits
provided from each classroom, one of which opens directly to the exterior of the building. This
increase may be added to the area increase permitted by 503.3.2.

503.4.8 The permanent open space of 60ft (18.3 m) required in 503.4.1, 503.4.2, 503.4.3 and
503.4.7 shall be permitted to be reduced to not less than 40 ft (12.2 m) provided all of the
following requirements are met:
1. The reduced open space shall not be allowed for more than 75% of the perimeter of the
building.
2. The exterior wall facing the reduced open space shall have minimum fire resistance rating
of 3 hours.

3. All openings in the exterior wall, facing the reduced open space, shall have opening
protectives with a fire resistance rating of 3 hours.

503.4.9 Group A area modification: Open air grandstands and bleachers, see 403.6.2.1.
503.4.10 Group M area modifications: covered mall buildings see 413.6.
503.4.11 Group S area modifications:

I Aircraft hangars see 411.7.2.

2. Automobile parking garages see 411.3.

504 BUILDINGS LOCATED ON THE SAME LOT

Where the exterior walls of two or more buildings located on the same lot face one another, and
one of the walls is not constructed as required for a fire wall, a property line shall be assumed
between them. The fire resistance requirements for such facing walls and for the protection of
openings therein shall be the same as required by this code for walls and openings facing an
assumed property line, as provided in Table 600.

EXCEPTION: Fire resistance separation shall not be required between a dwelling and its
detached private garage.

505 BUILDINGS LOCATED WITHIN A FIRE DISTRICT

Additional provisions for buildings located within a fire district are contained in Appendix F.
Those provisions are applicable only where specifically included in the adopting ordinance.
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TABLE 500 - ALLOWABLE HEIGHTS IND BUILDING AREAS

Lower case letters in table refer to Notes following table.
Height for types of construction is limited to the number of stories and height in feet shown.
Allowable building area (determined by definition of “Area, Building”) is shown in thousands of square feet per floor.

TYPE CONSTRUCTION | Il 11l IV 1-Hour IV Unprot. V 1-Hour V Unprot. VI 1-Hour VI Unprot.
Maximum Height in Feet: No Limit 80’ 65’ 65’ 55’ 65’ 55’ 50’ 40’
OCCUPANCY uns spr | uns spr [ uns  spr uns  spr uns spr uns spr uns spr uns spr uns spr
i h i h i h i h j h j h i h i h i
A-1 ASSEMBLY LARGI! (stage requiring proscenium opening protection) a,b
Max. No. of Stories NL NL NL NL 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Area: Multistory UA UA UA UA
One Story only UA UA UA UA
A-1 ASSEMBLY LARGI (no stage requiring proscenium opening protection) a,b
Max. No. of Stories NL NL NL NL 1 1 1 1 1 1 1 1 1 1 0 0 0 0
Area: Multistory UA UA UA UA
One Story only UA uA | ua UA | 120 36.0 | 120 36.0 80 240 | 12.0 36.0 8.0 240
A-2 ASSEMBLY SMALI (stage requiring proscenium opening protection) a,b
Max. No. of Stories NL NL NL NL 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Area: Multistory UA UA UA UA
One Story only UA UA | UA UA | 10.0 30.0 | 10.0 30.0 6.0 18.0 10.0 30.0 6.0 18.0 45 135 3.0 9.0
A-2 ASSEMBLY SMALI (no stage requiring proscenium opening protection) a,b
Max. No. of Stories NL NL NL NL 2 2 2 2 2 2 2 2 2 2 1 1 1 1
Area: Multistory UA UA UA UA | 12.0 24.0 | 12.0 240 8.0 16.0 120 24.0 8.0 16.0
One Story only UA UA [ UA UA | 120 36.0 | 12.0 36.0 8.0 240 120 36.0 8.0 240 75 225 50 150
B BUSINESS a,b
Max. No. of Stories NL NL NL NL 5 5 5 5 2 5 5 5 2 5 2 2 2 2
Area: Multistory UA UA | UA UA | 255 510 | 255 510 | 170 340 | 21.0 420 | 140 280 | 135 270 | 9.0 180
UA UA UA UA | 255 765 | 255 76.5 17.0 51.0 21.0 63.0 140 420 135 405 9.0 27.0
One Story only
E EDUCATIONAL a,b
Area: Multistory UA UA | UA UA | 180 36.0 | 180 36.0 18.0 36.0 12.0 240
One Story only UA UA | ua UA | 180 54.0 | 18.0 54.0 120 36.0 18.0 54.0 120 36.0 120 36.0 8.0 240
F FACTORY-INDUSTRIAL
ab,g
Max. No. of Stories: NL NL NL NL 3 6 2 4 2 4 2 4 2 4 1 1 1 1
Area: Multi-story: UA UA | UA UA | 315 630 | 315 630 | 21.0 42,0 | 225 450 | 150 30.0
One Story only UA UA | ua UA | 315 945 | 315 945 21.0 63.0 225 675 150 45.0 150 45.0 10.0 30.0
1ft=0.305m

1 sq ft = 0.0929 m?
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TABLE 500 — ALLOWABLE HEIGHTS IND BUILDING AREAS (Continued)

Lower case letters in table refer to Notes following table.
Height for types of construction is limited to the number of stories and height in feet shown.
Allowable building area (determined by definition of “Area, Building”) is shown in thousands of square feet per floor.

TYPE CONSTRUCTION | [ Il 11l IV 1-Hour IV Unprot. V 1-Hour V Unprot. VI 1-Hour VI Unprot.
Maximum Height in Feet: No Limit 80’ 65’ 65’ 55’ 65’ 55’ 50’ 40’
OCCUPANCY uns spr uns spr uns spr uns  spr uns spr uns spr uns spr uns spr uns spr
i h ] h ] h i h i h i h i h i h i
H-1 HAZARDOUS ¢
Max. No. of Stories 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0
Area: Multistory
One Story only 15.0 12.0 7.5 7.5 5.0 7.5
H-2 HAZARDOUS ¢
Max. No. of Stories 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
Area: Multistory
One Story only 15.0 12.0 7.5 7.5 5.0 7.5 4.0 2.5
H-3 HAZARDOUS ¢
Max. No. of Stories 0 4 0 3 0 2 0 2 0 1 0 2 0 1 0 1 0 0
Area: Multistory 30.0 20.0 10.0 10.0 10.0
One Story only 30.0 20.0 10.0 10.0 7.5 10.0 7.5 4.0
H-4 HAZARDOUS ¢
Max. No. of Stories 0 NL 0 6 0 3 0 4 0 4 0 4 0 4 0 1 0 1
Area: Multistory UA UA 48.0 48.0 32.0 48.0 32.0
One Story only UA UA 72.0 72.0 48.0 72.0 48.0 27.0 18.0

| INSTITUTIONAL-
RESTRAINED b

i
Max. No. of Stories NL NL NL NL 0 2 2 3 0 2 0 3 0 2 0 3 0 2
Area: Multistory UA UA UA UA 24.0 15.0 30.0 20.0 21.0 14.0 15.0 10.0
One Story only UA UA UA UA 36.0 15.0 45.0 30.0 315 21.0 22.5 15.0
I INSTITUTIONAL-
UNRESTRAINED b
Max. No. of Stories 0 NL 0 NL 0 2 0 3 0 1 0 1 0 0 0 1 0 0
Area: Multistory UA UA 24.0 30.0
One Story only UA UA 36.0 45.0 30.0 315 22.5
M MERCANTILE a,b f f f f f f f f f
Max. No. of Stories NL NL NL NL 5 5 5 5 2 5 5 5 2 5 2 5 2 2
Area: Multistory 15.0 UA 15.0 UA | 135 27.0 135 27.0 9.0 18.0 135 27.0 9.0 18.0 9.0 18.0 6.0 12.0
One Story only 15.0 UA 15.0 UA | 13,5 405 13.5 405 9.0 27.0 13.5 405 9.0 27.0 9.0 27.0 6.0 18.0
1ft=0.305m

1 sq ft = 0.0929 m?
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TABLE 500 — ALLOWABLE HEIGHTS IND BUILDING AREAS (Continued)

Lower case letters in table refer to Notes following table.
Height for types of construction is limited to the number of stories and height in feet shown.
Allowable building area (determined by definition of “Area, Building”) is shown in thousands of square feet per floor.

TYPE CONSTRUCTION | [ Il 11l IV 1-Hour IV Unprot. V 1-Hour V Unprot. VI 1-Hour VI Unprot.
Maximum Height in Feet: No Limit 80’ 65’ 65’ 55’ 65’ 55’ 50’ 40’
OCCUPANCY uns spr uns spr | uns  spr uns  spr uns spr uns spr uns spr uns spr uns spr
j h j h j h j h j h j h j h j h j
R RESIDENTIAL a,b,d k
Max. No. of Stories NL NL | NL NL 3 3 5 5 2 5 5 5 2 5 3 3 2 2
Area: Multistory UA UA | UA UA | 180 360 | 180 360 | 12.0 240 | 180 36.0 | 120 24.0 | 105 21.0 70 140
One Story only UA UA | UA UA | 180 540 | 180 540 | 120 36.0 | 180 540 | 120 36.0 | 105 315 70 210
S STORAGE a,b,e,g
Area: Multistory UA UA [ 300 60.0| 240 480 | 240 480 | 160 320 | 240 480 | 160 32.0
One Story only UA UA [ 300 90.0| 240 72.0 | 240 72.0 | 16.0 480 | 240 72.0 | 16.0 48.0 9.0 27.0 6.0 18.0
1ft=0.305m
1sq ft = 0.0929 m?
Notes:
a. For height modifications and limitations by occupancy, see:
Y 172 U o 11 1= PP 503.2.3
A = 7= 1T 1= 0P 503.2.4
T NS Y e Y0 ] o]V T Y= 0 1= £ PP 503.2.5
B W 1S =T PPN 503.2.6
LT Lo (U o= T ToT g F= Y B = = TSY =T g 1= ) PP 503.2.5
LT /=T o= Yo ] PP 503.2.6
7. RESIHENEIAl .o s 503.2.2, 503.2.6
b. For area modifications and limitations by occupancy see:
1. Areaincrease for separation (All OCCUPANCIES EXCEPL H) ..ottt e 503.3.2
2. ASSIMIIY oo e 503.4.3, 503.4.4, 503.4.5, 503.4.6, 503.4.8
G JO = 0] =] PP 503.4.1, 503.4.8
O o 18 o o] o = | PP 503.4.2,503.4.7
ST = Tox (o Y 1 o 1= (= PP 503.4.1, 503.4.8
LT =T o= Vg ] = P 503.4.1, 503.4.8, 503.4.10
S (o ] =T 1= 503.4.1, 503.4.8, 503.4.11

c. Madifications in height and area shall not be permitted in Group H occupancies.

d. See 903.7.5 and 903.7.6 for height limitations of unsprinklered R1 and R2 occupancies. Height and area increases in 503.2
are not permitted for NFPA 13R systems installed as an option in 903.7.6.

e. See 411.3.1 for allowable height and floor areas of Open Automobile Parking Structures.
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TABLE 500 NOTES (continued)

f. Total area for unsprinklered Group M occupancies after increase permitted by 503.3 shall not
exceed 15,000 sq ft.

g. Height in feet not applicable to Group S and Group F occupancies.

h. When all portions of buildings are sprinklered in accordance with the standards listed in 903.2, the
height of buildings listed under this column may be increased one story. A general area increase
provided for in 503.3.2 may be applied before using footnote h.

i. Automatic sprinkler protection required throughout all buildings where Use Condition 5 is used. See
409.2.3 and 1024.2.2.

j- When all portions of buildings are sprinklered in accordance with the standards listed in 903.2, the
allowable heights and areas of buildings shall be as listed under this column.

k. See 903.7.6.
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CHAPTER 6
CONSTRUCTION TYPES

601 GENERAL

601.1 Scope

Provisions of this chapter shall govern the classification of construction type by materials and
fire resistance of its elements and the use of more than one construction type in a building.

601.2 Classification by Type of Construction

601.2.1 Every building shall be classified by the building official into one of the types of
construction as set forth in this section.

Type | Type V
Type Il 1-Hour Protected
Type Il Unprotected
Type IV Type VI
1-Hour Protected 1-Hour Protected
Unprotected Unprotected

601.2.2 Materials for any one of the six types of construction may be used as specified in Table
600, or as permitted in this chapter.

601.3 Fire Resistance Requirements

601.3.1 All fire resistance requirements are expressed in terms of the number of hours of
satisfactory performance in accordance with ASTM E 119.

601.3.2 Construction required to have a fire resistance rating shall be supported by construction
of equal or greater fire resistance.

EXCEPTION: In Types IV Unprotected, V Unprotected and VI Unprotected construction,
structural elements supporting exit access corridor walls and tenant separation walls of not
more than 1-hour fire resistance need not be rated provided a fire resistance rating is not
required by other provisions of this code.

601.4 Materials and Construction Approved for Fire Resistance

601.4.1 The degree of fire resistance and the materials, assemblies, and constructions providing
such resistance shall be defined in Chapter 7 of this code, except that other materials, assemblies,
and constructions shall be approved, provided test data of a recognized engineering or testing
laboratory are submitted, establishing that they develop the required fire resistance rating under
tests made in accordance with ASTM E 119 or based on calculations and accepted engineering
practice as set forth in 709.

601.4.2 Where structural requirements necessitate assemblies providing greater fire resistance
than specified in this chapter, such structural requirements shall govern.

602 DEFINITIONS
This chapter contains no unique definitions. For general definitions, see Chapter 2.
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603 TYPE | CONSTRUCTION

Type | is construction in which the structural members including exterior walls, interior bearing
walls, columns, beams, girders, trusses, arches, floors, and roofs are of noncombustible materials
and are protected so as to have fire resistance not less than that specified for the structural
elements as specified in Table 600. For interior nonbearing partition requirements, see 704.2.
For provisions governing combustibles in concealed spaces, see 707.

604 TYPE Il CONSTRUCTION

Type Il is construction in which the structural members including exterior walls, interior bearing
walls, columns, beams, girders, trusses, arches, floors and roofs are of noncombustible materials
and are protected so as to have fire resistance not less than that specified for the structural
elements as specified in Table 600. For interior nonbearing partition requirements see 704.2.
For provisions governing combustibles in concealed spaces, see 707.

605 TYPE IIl CONSTRUCTION

605.1 General

Type 11 is construction in which fire resistance is attained by the sizes of heavy timber members
(sawn or glued laminated) being not less than indicated in this section, or by providing fire
resistance not less than 1 hour where materials other than wood of heavy timber sizes are used;
by the avoidance of concealed spaces under floors and roofs; by the use of approved fastenings,
construction details and adhesives for structural members; and by providing the required degree
of fire resistance in exterior and interior walls.

605.2 Columns

605.2.1 Wood columns may be sawn or glued laminated and shall be not less than 8 inches
nominal in any dimension when supporting floor loads, and not less than 6 inches nominal wide
and 8 inches nominal deep when supporting roof and ceiling loads only.

605.2.2 Columns shall be continuous or superimposed throughout all stories by means of
reinforced concrete or metal caps with brackets, or shall be connected by properly designed steel
or iron caps, with pintles and base plates, or by timber splice plates affixed to the columns by
means of metal connectors housed within the contact faces, or by other approved methods.

605.3 Floor Framing

605.3.1 Beams and girders of wood may be sawn or glued laminated and shall be not less than 6
inches nominal wide and not less than 10 inches nominal deep.

605.3.2 Framed or glued laminated arches which spring from the floor line and support floor
loads shall be not less than 8 inches nominal in any dimension.

605.3.3 Framed timber trusses supporting floor loads shall have members of not less than 8
inches nominal in any dimension.

605.4 Roof Framing

605.4.1 Framed or glued laminated arches for roof construction which spring from the floor line
and do not support floor loads shall have members not less than 6 inches nominal wide and 8
inches nominal deep for the lower half of the height and not less than 6 inches nominal in any
dimension for the upper half of the height.
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605.4.2 Framed or glued laminated arches for roof construction which spring from the top of
walls or wall abutments, framed timber trusses and other roof framing which do not support floor
loads, shall have members not less than 4 inches nominal wide and not less than 6 inches
nominal deep. Spaced members may be composed of two or more pieces not less than 3 inches
nominal thick when blocked solidly throughout their intervening spaces or when such spaces are
tightly closed by a continuous wood cover plate of not less than 2 inches nominal thick, secured
to the underside of the members. Splice plates shall be no less than 3 inches nominal thick.
When protected by approved automatic sprinklers under the roof deck, such framing members
shall be not less than 3 inches nominal wide.

605.5 Construction Details

605.5.1 Wall plate boxes of self-releasing type, or approved hangers, shall be provided where
beams and girders enter masonry. An air space of 1/2 inch (12.7 mm) shall be provided at the
top, ends and sides of the member unless approved durable or treated wood is used.

605.5.2 Girders and beams shall be closely fitted around columns and adjoining ends shall be
cross-tied to each other, or inter-tied by caps or ties, to transfer horizontal loads across the joint.
Wood bolsters may be placed on tops of columns which support roof loads only.

605.5.3 Where intermediate beams are used to support floors, they shall rest on top of the
girders, or shall be supported by ledgers or blocks securely fastened to the sides of the girders, or
they may be supported by approved metal hangers into which the ends of the beams shall be
fitted closely.

605.5.4 Columns, beams, girders, arches and trusses of material other than wood shall have a
fire resistance rating of not less than 1 hour.

605.5.5 Wood beams and girders supported by walls required to have a fire resistance rating of
2 hours or more shall have not less than 4 inches (102 mm) of solid masonry between their ends
and the outside face of the wall, and between adjacent beams.

605.5.6 Adequate roof anchorage shall be provided.

605.6 Floor Decks

Floors shall be without concealed spaces. They shall be of sawn or glued laminated plank,
splined, or tongue-and-grooved, not less than 3 inches nominal thick, or of planks not less than 4
inches nominal wide set on edge and well-spiked together. The planks shall be laid so that no
continuous line of joints will occur except at points of support and they shall not be spiked to
supporting girders. Planks shall be covered with 1 inch nominal tongue-and-groove flooring laid
crosswise or diagonally or with 15/32 inch (11.9 mm) wood structural panels. Planks and
flooring shall not extend closer than 1/2 inch (12.7 mm) to walls to provide an expansion joint,
and the joint shall be covered at top or bottom.

605.7 Roof Decks

Roofs shall be without concealed spaces and roof decks shall be sawn or glued laminated,
splined or tongue and grooved plank, not less than 2 inches nominal thick, or of planks not less
than 3 inches nominal wide, set on edge and spiked together as required for floors, or of 1 1/8-
inch (29 mm) tongue and grooved wood structural panels bonded with exterior glue. Other types
of decking may be used when approved by the building official.

605.8 Walls

605.8.1 Bearing portions of exterior and interior walls shall be of approved noncombustible
materials and shall provide fire resistance ratings in accordance with Table 600.

605.8.2 Nonbearing portions of exterior walls shall be of approved noncombustible materials
and shall provide fire resistance ratings in accordance with Table 600.
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EXCEPTION: Where a horizontal separation of at least 20ft (6096 mm) is provided, wood
columns, arches, beams and roof decks conforming to heavy timber sizes may be used
externally.

606 TYPE IV CONSTRUCTION

Type IV is construction in which the structural members including exterior walls, interior
bearing walls, columns, beams, girders, trusses, arches, floors, and roofs are of noncombustible
materials. Type IV construction may be protected or unprotected. Fire resistance requirements
for structural elements of Type IV construction shall be as specified in Table 600. For
provisions governing combustibles in concealed spaces, see 707.

607 TYPE V CONSTRUCTION

Type V is construction in which the exterior bearing and nonbearing walls are of noncombustible
material and have fire resistance not less than that specified in Table 600; bearing portions of
interior walls are of material permitted in Table 600, and have fire resistance not less than that
specified in Table 600; and beams, girders, trusses, arches, floors, roofs, and interior framing are
wholly or partly of wood or other approved materials and have fire resistance not less than that
specified in Table 600. Type V construction may be either protected or unprotected. Fire
resistance requirements for structural elements of Type V construction shall be as specified in
Table 600.

608 TYPE VI CONSTRUCTION

Type VI is construction in which the exterior bearing and nonbearing walls and partitions,
beams, girders, trusses, arches, floors, and roofs and their supports are wholly or partly of wood
or other approved materials. Type VI construction may be either protected or unprotected. Fire
resistance requirements for structural elements of Type VI construction shall be as specified in
Table 600.

609 PARTITIONS

609.1 Bearing walls shall comply with the provisions of Chapter 6, but shall provide not less
than the degree of fire resistance specified in Table 600.

609.2 Nonbearing partitions shall conform to 609.2.1 through 609.2.4 and have the fire
resistance specified in Table 700 except as specified elsewhere in this code.

609.2.1 Type | and Type Il Construction. Partitions shall be constructed of noncombustible
materials.

EXCEPTIONS:
1. Framing members may be of fire retardant treated wood.
2. Pocket doors and their frames may be of wood.
609.2.2 Type Il Construction. Partitions may be of any material permitted by this code.

609.2.3 Type IV Construction. Partitions shall be constructed of noncombustible materials
except that framing members of fire retardant treated wood may be used and pocket doors and
their frames may be of wood. Partitions in one story buildings only may be of any material
permitted by this code. Partitions in fully sprinklered buildings, regardless of height, may be of
any material permitted by this code.

609.2.4 Type V and Type VI Construction. Partitions may be of any material permitted by
this code.
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610 MIXED TYPES OF CONSTRUCTION

610.1 Area Limitations

Where two or more types of construction not separated by fire walls occur in the same building,
the area of the entire building shall not exceed the least area permitted based on occupancy for
the types of construction used in the building.

610.2 Height Limitations

Where two or more types of construction occur in the same building, the height of the entire
building shall not exceed the least height permitted based on the occupancy for the types of
construction used in the building.

610.3 Open Parking Structures

Open parking structures which comply with 411.3 may be constructed beneath other occupancies
in buildings of mixed types of construction in accordance with the following:

1. The height and area of the open parking structure shall not exceed that permitted by Table
411.3.1 for the type of construction of the open parking structure.

2. The total height of the structure shall not exceed that allowed for its primary occupancy in
accordance with 303 and Table 500.

3. The fire resistance of structural members within the open parking structure that support any
part of the building above the open parking structure shall have the same or greater fire
resistance as the supported type of construction. This provision applies to all columns;
beams, girders, and trusses directly connected to the columns; and all other structural
members which directly brace the columns.

4. The entire structure shall be of noncombustible construction.
. Occupancy separations shall be maintained in accordance with 704.1.

6. All exits for the upper occupancy shall be protected to the exterior of the building in
accordance with Chapter 10.

(62}
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Table 600

Fire Resistance Ratings
Required Fire Resistance in Hours

Type IV Type V Type VI
STRUCTURAL ELEMENTS Type | Type ll Type lll 1-Hour Unprotected 1-Hour Unprotected 1-Hour Unprotected
Protected Protected Protected

PARTY AND FIRE WALLS (a) 4 4 4 4 4 4 4 4 4
INTERIOR BEARING WALLS (0]
Support columns, other bearing

walls or more than on floor 4 3 2 1 NC 1(h) o(h) 1 0
Support one floor only 3 2 1 1 NC 1 0 1 0
Support one roof only 3 2 1 1 NC 1 0 1 0
INTERIOR NONBEARING
PARTITIONS See 704.1, 704.2 and 705.2
COLUMNS [0) See 605
Supporting other columns or more

than one floor 4 3 H(d) 1 NC 1 0 1 0
Supporting one floor only 3 2 H(d) 1 NC 1 0 1 0
Support one roof only 3 2 H(d) 1 NC 1 0 1 0
BEAMS, GIRDERS,
TRUSSES & ARCHES (0] See 605
Supporting other columns or more

than one floor 4 3 H(d) 1 NC 1 0 1 0
Supporting one floor only 3 2 H(d) 1 NC 1 0 1 0
Support one roof only 11/2(e,p) 1(ef.p) H(d) 1(e,p) NC(e) 1 0 1 0
FLOORS & FLOOR/CEILING (0] See 605 (n) (n,0) (n) (m,n,0) (0)

CONSTRUCTION 3 2 H(o) 1 NC 1 0 1 0
ROOF & ROOF/CEILING See 605

CONSTRUCTION (g) 11/2(e,p) 1(ef,p) H(d) 1(e,p) NC(e) 1 0 1 0
EXTERIOR BEARING WALLS

and gable ends of roof (g,i,j) (% indicates percent of protected and unprotected wall openings permitted. See 705.1.1 for protection requirements)
Horizontal separation (distance

from common property line or

assumed property line).

0ftto 3 ft(c) 4(0%) 3(0%) 3(0%)(b) 2(0%) 1(0%) 3(0%)(b) 3(0%)(b) 1(0%) 1(0%)

over 3 ftto 10 ft (c) 4(10%) 3(10%)  2(10%)(b) 1(10%) 1(10%) 2(10%)(b) 2(10%)(b) 1(20%) 0(20%)

over 10 ft to 20 ft (c) 4(20%) 3(20%) 2(20%)(b) 1(20%) NC(20%) 2(20%)(b) 2(20%)(b) 1(40%) 0(40%)

over 20 ft to 30 ft 4(40%) 3(40%) 1(40%) 1(40%) NC(40%) 1(40%) 1(40%) 1(60%) 0(60%)

over 30 ft (k) 4(NL) 3(NL) 1(NL) 1(NL) NC(NL) 1(NL) 1(NL) 1(NL) O(NL)
EXTERIOR NONBEARING

WALLS and gable ends of roof

(9,i,j) (% indicates percent of protected and unprotected wall openings permitted. See 705.1.1 for protection requirements)
Horizontal separation (distance

from common property line or

assumed property line).

0 ftto 3 ft(c) 3(0%) 3(0%) 3(0%)(b) 2(0%) 1(0%) 3(0%)(b) 3(0%)(b) 1(0%) 1(0%)

over 3 ftto 10 ft (c) 2(10%) 2(10%) 2(10%)(b) 1(10%) 1(10%) 2(10%)(b) 2(10%)(b) 1(20%) 0(20%)

over 10 ft to 20 ft (c) 2(20%) 2(20%) 2(20%)(b) 1(20%) NC(20%) 2(20%)(b) 2(20%)(b) 1(40%) 0(40%)

over 20 ft to 30 ft 1(40%) 1(40%) 1(40%) NC(40%) NC(40%) 1(40%) 1(40%) 0(60%) 0(60%)

over 30 ft (k) NC(NL) NC(NL)  NC(NL) NC(NL) NC(NL) NC(NL) NC(NL) O(NL) O(NL)

Notes:

a. See 704.5 for extension of party walls and fire walls.

See 704.5for parapets.

b
c. See 705 for protection of wall openings.
d

Where horizontal separation of 20 ft or more is provided, wood columns, arches, beams, and roof deck conforming to heavy
timber sizes may be used externally.

e. In buildings not over two stories approved fire retardant treated wood may be used.
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f.  In one story buildings, structural members of heavy timber sizes may be used as an alternate to unprotected structural roof
members. Stadiums, field houses and arenas with heavy timber wood dome roofs are permitted. An approved automatic
sprinkler system shall be installed in those areas where 20 ft clearance to the floor or balcony below is not provided.

g. See 1503 for penthouses and roof structures.

h. The use of combustible construction for interior bearing partitions shall be limited to the support of not more than two floors and
a roof.

i. Exterior walls shall be fire tested In accordance with 601.3. The fire resistance requirements for exterior walls with 5 ft or less
horizontal separation shall be based upon both Interior and exterior fire exposure. The fire resistance requirements for exterior
walls with more than 5 ft horizontal separation shall be based upon Interior fire exposure only.

j.  Where Appendix F is specifically included in the adopting ordinance, see F102.2.6 for fire resistance requirements for exterior
walls of Type IV buildings in Fire District.

k. Walls or panels shall be of noncombustible material or fire retardant treated wood, except for Type VI construction.

I. For Group A - Large Assembly, Group A- Small Assembly, Group B, Group E, Group F, Group R occupancies and Automobile
Parking Structures, occupancies of Type | construction, partitions, columns, trusses, girders, beams, and floors may be reduced
by 1 hour if the building is equipped with an automatic sprinkler system throughout, but no component or assembly may be less
than 1 hour.

m. Group A - Large Assembly (no stage requiring proscenium opening protection) and Group A - Small Assembly occupancies of
Type V Unprotected construction shall have 1 hour fire resistant floors over any crawl space or basement.

n. For Group B and Group M occupancies of Type IV or Type V construction, when five or more stories in height a 2 hour fire
resistant floor shall be required over the basement.

o. For unsprinklered Group E occupancies of Type Ill, Type IV Unprotected, Type V Unprotected or Type VI Unprotected, floors
located immediately above useable space in basements shall have a fire resistant rating of not less than 1 hour.

p. In buildings of Group A, B, E, and R occupancies, fire resistance may be omitted where structural members support a roof only
and are 20 ft or more clear above any floor or balcony.
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CHAPTER 7
FIRE RESISTANT MATERIALS AND CONSTRUCTION

701 GENERAL

701.1 Scope

Provisions of this chapter shall govern the fire resistant materials and assemblies used for
structural fire resistance and fire resistant separation of adjacent spaces, including construction,
opening protectives, penetrations, fireblocking and drafstopping.

701.2 Tests

701.2.1 Fire resistance requirements of this code are based on fire resistance ratings. Materials,
thicknesses, and assemblies which have successfully performed under tests made by a
recognized laboratory in accordance with the requirements of ASTM E 119 or based on
calculations and accepted engineering practice as set forth in 709 shall be accepted by the
building official for specific ratings.

EXCEPTION: In determining the fire resistance rating of exterior bearing walls, compliance
with ASTM E 119 criteria for unexposed surface temperature rise ignition of cotton waste
due to passage of flame or gases is required only for a period of time corresponding to the
required fir resistance rating of an exterior, nonbearing wall with the same horizontal
separation distance, and in a building of the same type construction. When the fire resistance
rating determined in accordance with this exception exceeds the fire resistance rating
determined in accordance with ASTM E 119, the fire exposure time period, water pressure
and application duration criteria for the hose stream test of ASTM E 119 shall be based upon
the fire resistance rating determined in accordance with this exception.
701.2.2 When insulation or other materials which may change the capacity for heat dissipation
are added to or subtracted from fire resistant roof or ceiling assemblies whose fire ratings are
listed in this code or listed in reference documents, fire test results or other substantiating data
shall be submitted to the building official to show that the required fire resistance time period is
not reduced.
701.2.3 Thicknesses established by fire tests shall be construed as establishing minimum
requirements for fire resistance only, and shall not preclude the application of other requirements
of this code where consideration of strength, durability or stability require greater thicknesses.

701.3 Column Fire Resistance

Where columns require a fire resistance rating, the entire column, including its connection beams
or girders, shall be protected. Where the column extends through a ceiling, fire resistance of the
column shall be continuous from top of the floor through the ceiling space to the underside of the
floor deck above, except as provided in Table 600, Note p, or other such provisions of this code.

701.4 Fire Resistance References

701.4.1 To meet the fire resistance requirements of this code, it shall be determined that
materials, constructions and assemblies of construction materials have successfully performed
under accepted tests as prescribed in 701.2.

701.4.2 Appropriate fire resistant materials, constructions and assemblies of constructions as
listed in 709.7 and the following publications may be accepted as if herein listed:

FM Specification Tested Products Guide
GA Fire Resistance Design Manual
SBCCI PST & ESI Evaluation Report Listing
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UL Fire Resistance Directory
Test by National Bureau of Standards.
Listings Book by Warnock Hersey International.

The Omega Point Laboratories Director of Listed Building Products, Materials, and
Assemblies.

Fire Testing Certification of the Department of Fire Technology at Southwest Research
Institute.

Prestressed Concrete Institute Manual 124-77.
Prestressed Concrete Institute Manual for the Design of Hollow Core Slabs (1985).

PFS Corporation to Test and List Building Assemblies and Components to ASTM E-84,
ASTM E 119, and ASTM E 152.

701.4.3 Other fire resistance ratings may be accepted by the building official on evidence of
compliance with 701.2.

701.5 Exceptions To Fire Resistance

701.5.1 Elevator Frames. Structural members of frames for elevators will not be required to
have the fire resistance required for structural steel, provided such members are erected within an
enclosure of the prescribed fire resistance rating. See 705.2.

701.5.2 Lintel Protection. Lintels over openings in walls shall be protected to provide a fire
resistance rating at least equal to that required for beams, except that fire resistance may be
omitted from the bottom flange of lintels, shelf angles and plates not a part of the structural
frame or with a span of 6 ft (1829 mm) or less.

701.5.3 Unusable Space. In 1-hour fire resistant construction, the ceiling may be omitted
over unusable crawl space and flooring may be omitted when unusable attic space occurs above.

702 DEFINITIONS
This chapter contains no unique definitions. For general definitions, see Chapter 2.

703 MATERIALS FOR FIRE RESISTANCE

703.1 Scope

Materials prescribed herein for fire resistance shall conform with the requirements of this
chapter.

703.2 Brick

Brick shall be laid in Type M, S, N or 0 mortar. Solid clay and shale brick shall conform to
ASTM C 216 or ASTM C 62. Hollow clay and shale brick shall conform to ASTM C 652.
Concrete brick shall conform to ASTM C 55. Sand-lime brick shall conform to ASTM C 73.
Ceramic glazed structural facing tile and facing brick shall conform to ASTM C 126.

703.3 Clay or Shale Tile

Hollow clay or shale tile shall be laid in Type M, S, N, 0 or gypsum mortar. Clay or shale tile
used in nonbearing partitions and for fire resistance shall meet the requirements of ASTM C 56.
Clay or shale tile used in exterior walls and in all loadbearing walls shall comply with the
requirements of ASTM C 34 and ASTM C 212.
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703.4 Gypsum

703.4.1 Poured gypsum used for fire resistance and floor and roof construction shall contain not
more than 12 1/2% of wood chips, shavings or fiber, measured in a dry condition, as a
percentage by weight of the dry mix. Gypsum mortar shall be composed of one part gypsum and
not more than three parts clean, sharp, well-graded sand, by weight.

703.4.2 Fibered plaster may be used where unsanded or neat gypsum plaster is prescribed.
703.4.3 All plaster mixes for sanded gypsum plasters shall be measured by dry weight.

703.4.4 When gypsum plaster is used with an aggregate, the proportions shall be as required in
2504.

703.5 Gypsum Lath, Wallboard and Sheathing Board
703.5.1 Gypsum lath shall comply with the provisions of ASTM C 37.

703.5.2 Gypsum lath shall be nailed to wood studs or joists in all constructions required to be
fire resistant, with 1 1/8-inch (29 mm), 13 ga, 19/64-inch (7.5 mm) flat head blued nails at
intervals not exceeding 4 inches (102 mm) on centers (five nails per lath for support of 16-inch
(406 mm) lath) or equivalent attachment.

703.5.3 Gypsum wallboard shall comply with the provisions of ASTM C 36.

703.5.4 Gypsum sheathing board shall comply with the provisions of ASTM C 79.
703.5.5 Gypsum veneer base shall comply with the provisions of ASTM C 588.
703.5.6 Gypsum veneer plaster shall comply with the provisions of ASTM C 587.
703.5.7 Exterior gypsum soffit board shall comply with the provisions of ASTM C 931.

703.5.8 Water resistant gypsum backing board shall comply with the provisions of ASTM C
630.

703.6 Metal or Wire Lath

703.6.1 Metal lath shall comply with the provisions of ASTM C 847. Wherever metal lath or
wire lath and plaster are used as required protectlon against the spread of fire, the weight of lath
shall be not less than 2.5 Ib per 59 yd (1.4 kg/m ) when used in vertical position, and not less
than 2.75 Ib per sq yd (1.5 kg/m?) when used in horizontal position. Wire lath shall not be lighter
than 2 1/2 meshes per inch, or equivalent.

703.6.2 Weight tags shall be left on all metal lath or wire lath until inspected and approved by
the building official.

703.6.3 Metal lath for ceilings below wood joists in construction which is required to be fire
resistant shall be attached with 1 1/2-inch (38 mm), 11 ga, 7/16-inch (11.1 mm) head barbed
roofing nails spaced at intervals not to exceed 6 inches (152 mm) on centers, or equivalent
attachment.

703.6.4 Welded wire lath shall comply with the provisions of ASTM C 933.

703.6.5 Woven wire lath shall comply with ASTM C 1032.

703.7 Concrete Block

Concrete masonry units used in exterior walls and in all walls or partitions shall comply with
ASTM C 90 and C 129.

703.8 Vermiculite

Vermiculite, when used as an aggregate with plaster, shall conform i AN particle size to ASTM C
35. The Welght of vermiculite shall be not less than 6 pcf (96 kg/m ) nor more than 10 pcf (160
kg/m®) as determined by measurement in a cubic-foot box, using the shoveling procedure as
outlined in ASTM C 29.
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703.9 Perlite

Perlite, when used as an aggregate with plaster, shall conform i in particle size to ASTM C 35.
The Welght of perlite shall be not less than 7 1/2 pcf (120 kg/m ) nor more than 15 pcf (240
kg/m?), as determined by measurement in a cubic-foot box, using the shoveling procedure as
outlined in ASTM C 29.

703.10 Glass Block
Glass block shall be labeled to conform to ASTM E 163 or UL 9.

704 FIRE RESISTANT SEPARATIONS

704.1 Occupancy Separation Requirements

704.1.1 The minimum fire resistance of construction separating any two occupancies in a
building of mixed occupancy shall be the higher rating required for the occupancies being
separated, as specified in Table 704.1.

Table 704.1
Occupancy Separation Requirements
Large or Small Assembly 2 hour
Business 1 hour
Educational 2 hour
Factory-Industrial 2 hour
Hazardous See 704.1.4
Institutional 2 hour
Mercantile 1 hour
Residential 1 hour
Storage, Moderate Hazard S1 3 hour
Storage, Low Hazard S2 2 hour
Automobile Parking Garages® 1 hour
Automobile Repair Garages 2 hour

Note:
1. See 411.2.6 for exceptions.

704.1.2 Accessory Occupancies

704.1.2.1 Portions of buildings used as accessory offices or for customary nonhazardous uses
necessary for transacting the principal business in Group S and Group F occupancies need not be
separated from the principal use. Group F occupancies producing, using or storing low hazard
products listed in 312.2.2 need not be considered mixed occupancies. Height and area will be
governed by the principal intended use.
704.1.2.2 The following occupancies need not be separated from the uses to which they are
accessory:

1. A kitchen in a Group A occupancy does not constitute a mixed occupancy. A fire resistant

separation is not required.

2. Assembly rooms having a floor area of not over 750 sq ft (70 m?).
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3. Administrative and clerical offices and similar rooms which, in area per story, do not
exceed 25% of the story area of the major use when not related to Group H occupancies.

EXCEPTION: Accessory uses in Group F and S occupancies conforming to 704.1.2.1.

4. Rooms or spaces used for customary storage of nonhazardous materials in Group A, Group
B, Group E, Group F, Group M, and Group R, which in aggregate do not exceed one-third
of the major occupancy floor area in which they are located.

704.1.2. 3 A 1-hour occupancy separation shaII be permitted in assembly rooms greater than 750
sq ft (70m?) but less than 2,000 sq ft (186 m?) in area when all of the following are met:

1. The occupant content does not exceed 300 persons calculated in accordance with Table
1003.1.

2. The assembly room does not constitute the major occupancy classification of the building.
3. The assembly room is not associated with a hazardous or Group S1 occupancy.
4. The assembly room is not associated with a kitchen.
5. The assembly room is not a theater or restaurant.
704.1.3 Special Occupancy Separations.

704.1.3.1 Assembly and Educational. Fire resistance separation shall not be required
between Sunday school rooms and a church auditorium of Group A - Small Assembly
occupancy, and between classrooms in day schools and auditoriums, gymnasiums, cafeterias,
and libraries of small assembly occupancy, which are used only as accessory uses to the
education occupancy.

704.1.3.2 Automobile Parking Garages. A separation between an automobile parking
garage used exclusively for the storage of passenger vehicles that will accommodate not more
than nine passengers and any other occupancy having a rating of 2 hours or more in Table 704.1
shall be 2 hours.

704.1.3.3 Boiler and Machinery Rooms

704.1.3.3.1 Every central heating boiler as defined in the Standard Mechanical Code, installed
in any building other than a one or two family dwelling or Group F, shall be separated from the
rest of the building by not less than 1-hour fire resistant construction.

704.1.3.3.2 A central heating boiler installed in a Group A or H occupancy shall be separated
from the rest of the building by construction having a fire resistance rating of not less than 2
hours.

704.1.3.3.3 Steam Boilers. Every steam boiler carrying more than 15 psi (103 kPa) pressure
with a rating in excess of 10 boiler horsepower (98 kW) installed in a building other than one of
Group F occupancy, shall be located in a separate room or compartment, shall not be located
under a means of egress and shall be separated from the rest of the building by construction
having at least 2-hour fire resistance. This rating may be reduced in accordance with the hazard
existing when in the opinion of the building official it is desirable to provide for explosion
venting upward.

704.1.3.3.4 Refrigerant System Machinery Rooms. Where required by the Standard Mechanical
Code due to refrigerant type, amount, system classification and occupancy, a Level 2 machinery
room shall be of noncombustible construction. A minimum of 1-hour construction shall separate
the machinery room from other occupied spaces. A minimum of 3/4 hour C-labeled doors shall
be used when separating from other occupancies.

704.1.4 Hazardous Occupancies.

704.1.4.1 The separation of a hazardous occupancy from other occupancies shall be in
accordance with Table 704.1.4.
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Table 704.1.4
Hazardous Occupancy Separation Requirements

Occupancy H1 H2 H3 H4
A NP 4 4 4
B NP 2 2 1
E NP 4 4 4
F NP 2 1 1
H1 NP NP NP
H2 NP 1 2
H3 NP 1 1
H4 NP 2 1
I NP 4 4 4
M NP 2 2 2
R1,2,3 NP 4 4 4
S1,2 NP 2 2 2
Note:

NP = H1 occupancies not permitted to be attached to other occupancies or other H
subclassifications.

704.1.4.2 The separation of a hazardous occupancy subclassification shall only apply to storage
areas.

704.1.4.3 Building areas intended for the use, processing, manufacture or generation of
materials having different hazard classifications, all of them being Group H, need not be
separated further within the confines of the Group H occupancy provided the requirements for
each hazard are met.

704.1.4.4 Accessory areas, other than assembly occupancies, that do not exceed 10% of the
allowable area for the hazardous occupancy subclassification in Table 500 and that do not exceed
1,500 sq ft (139 m?) shall not be required to comply with 704.1. Where accessory areas are
separated from hazardous occupancies by partitions, the partitions shall be not less than 1-hour
fire resistant construction with an opening protection rating not less than 3/4-hour. Opening
protection shall be either self-closing or automatic-closing in accordance with 705.1.3.2.3.

704.2 Interior Wall and Partition Fire Separation Requirements
704.2.1 General.

704.2.1.1 This section shall apply to the fire separation requirements of interior walls and
partitions for the various occupancies and types of construction. Partitions of higher fire
resistance rating required by other sections of this code may also serve to meet the requirements
of this section.

704.2.1.2 All partitions enclosing vertical openings such as stairways, utility shafts and elevator
shafts which are required to have a fire resistance rating shall extend from floor to floor or floor
to roof. These walls shall be continuous through all concealed spaces such as the space above a
suspended ceiling. The supporting structure shall have a fire resistance rating equal to or greater
than the fire resistance rating required for the vertical enclosure. Where the openings are offset
at intermediate floors, the offset and floor construction shall be of construction having a fire
resistance of not less than that required for the enclosing partitions.
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704.2.1.3 All other partitions required to have a fire resistance rating shall extend from the top
of the floor below to the ceiling above and shall be securely attached thereto. Where said ceiling
is not a part of an assembly having a fire resistance rating at least equal to that required for the
partition, the partition shall be constructed tight against the floor or roof deck above. The design
of the partitions or ceilings and any openings shall be such as to prevent spread of smoke to the
corridor.

704.2.1.4 View panels in 1-hour fire resistant partitions shall be limited to either 1/4 inch (6.4
mm) thick labeled wire glass assemblies installed in steel frames or labeled glass block panels
installed in steel channels. The wired glass shall be limited to 1,296 sq in (0.84 m?) with no
dlmen3|on greater than 54 inches (1372 mm). The glass block shall be limited to 120 sq ft (11.1
m?) with no dimension greater than 12 ft (3658 mm). Neither assembly shall exceed 25% of the
wall area separating each tenant space from the corridor.

704.2.1.5 Corridor partitions, smokestop partition s, horizontal exit partitions, exit enclosures,
and fire rated walls required to have protected openings shall be effectively and permanently
identified with signs or stenciling in a manner acceptable to the authority having jurisdiction.
Such identification shall be above any decorative ceiling and in concealed spaces. Suggested
wording, FIRE AND SMOKE BARRIER PROTECT ALL OPENINGS.

704.2.2 Partition Requirements By Occupancy.
704.2.2.1 Group | Restrained.

704.2.2.1.1 Any required smoke barrier shall be continuous from outside wall to outside wall,
from floor slab to floor slab or roof deck, from smoke barrier to smoke barrier, or a combination
thereof, including continuity through all concealed spaces such as those found above suspended
ceilings; however, smoke barriers are not required in interstitial spaces designed and constructed
with ceilings equivalent to smoke barriers. Barriers shall be of 0.10 inch (2.5 mm) thick steel or
of 1-hour construction. Fixed wired glass vision panels shall be permltted in such barriers
provided they do not individually exceed an area of 1,296 sq in (0.84 m %) and are mounted in
steel frames. There is no restriction on the total number of such panels in any barrier.

704.2.2.1.2 All interior partitions in Type | and Type Il construction shall be of noncombustible
construction.

704.2.2.2 Group | Unrestrained. Smoke barriers hall have a minimum of 1-hour fire
resistance. Such partitions shall form an effective membrane continuous from outside wall to
outside wall and from floor slab to floor slab or roof deck thereby including continuity through
all concealed spaces, such as those found above suspended ceilings, and including interstitial
structural and mechanical spaces.

EXCEPTION: Smoke barriers are not required in interstitial spaces when such spaces are
designed and constructed with ceilings that provide resistance to the passage of smoke
equivalent to that provided by smoke barriers.
704.2.2.3 Group R Residential. Nonfire-rated partitions may be constructed within one and two
family dwellings and within individual dwelling units unless required by Table 600. The tenant
separation in a two family dwelling shall comply with 704.3.
704.2.3 Partitions Within Tenant Space.
704.2.3.1 Partitions dividing portions of stores, offices or similar places occupied by one tenant
only, which do not establish an exit access corridor serving an occupant load of 30 persons or
more, and partial partitions, may be temporary or permanent and constructed in accordance with
609 without fire resistance, provided that:
1. Their location is restricted by their method of construction or by means of permanent
tracks, guides or other approved methods.
2. Flammability shall be limited to materials having an interior finish classification as set
forth in Table 803.3 for rooms or areas.
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704.2.3.2 Group B building exit access corridors are not required to be rated on any single
tenant floor or in any single tenant space.

704.3 Tenant Fire Separation

704.3.1 In a building or portion of a building of a single occupancy classification, when
enclosed spaces are provided for separate tenants, such spaces shall be separated by not less than
1-hour fire resistance.

EXCEPTION: In buildings of Group B and Group S occupancies, non-fire-rated partitions
may be used to separate tenants provided no area between partitions rated at 1 hour or more
exceeds 3,000 sq ft (278.7 m?).

704.3.2 In buildings with usable crawl spaces, tenant separation walls required to have a fire
resistance rating shall extend from the underside of the floor to the ground below. A suitable
foundation shall be provided at grade level.

EXCEPTION: The wall need not be extended when the floor above the crawl space has a
minimum 1-hour fire resistance rating.

704.4 Townhouse Fire Separation

Each townhouse shall be considered a separate building and shall be separated from adjoining
townhouses by a party wall complying with the North Carolina State Building Code, Volume
VII-Residential.

704.5 Fire Wall Extensions and Parapets
704.5.1 Fire Wall Extensions.
704.5.1.1 Party walls and fire walls shall extend not less than 3ft (914 mm) above the roof.
EXCEPTION: Fire walls shall not be required to extend above the roof where the roof is:
1. Noncombustible in Types I, Il and IV construction, or,

2. Noncombustible or fire retardant treated wood for an area within 40 ft (12.2 m) of each
side of the wall in Types Ill, V and VI construction.

704.5.1.2 Party walls and fire walls shall extend not less than 18 inches (457 mm) past exterior
intersecting walls of combustible construction or exterior noncombustible walls with
combustible projections or veneers. The party or fire wall shall extend not less than 18 inches
(457 mm) past any combustible projection or veneer. Party walls or fire walls shall extend to the
inside facing of the exterior surface of noncombustible construction.

704.5.1.3 All fire walls shall be in accordance with the requirements of NCMA-TEK Bulletin
95 or equivalency in brick or poured concrete or other nationally recognized tested systems.

704.5.2 Parapet Walls.

In Type 11l and Type V Construction, exterior walls shall extend not less than 18 inches (457
mm) above the roof.

EXCEPTIONS:

1. Walls located more than 15 ft (4.57 m) from a common property line or centerline of a
public way.

2. Where the roof slopes more than 4:12 from the back of the exterior wall.
705 PROTECTION OF OPENINGS

705.1 Protection or Wall Openings
705.1.1 Protection or Openings in Exterior Walls.
705.1.1.1 The provisions of 705.1.1 do not apply to Group R3 occupancies.
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705.1.1.2 Every exterior wall within 15 ft (4572 mm) of a property line shall be equipped with
approved opening protectives:

EXCEPTIONS:

1. Exterior walls not required by Table 600 to have a fire resistance rating.
2 Show windows fronting on a street or public space.

3. Open parking structures meeting the requirements of 411.3.

705.1.1.3 Where openings in an exterior wall are above and within 5 ft (1524 mm) laterally of
an opening of the story below, such openings shall be separated by an approved noncombustible
flame barrier extending 30 inches (762 mm) beyond the exterior wall in the plane of the floor or
by approved vertical flame barriers not less than 3 ft (914 mm) high measured vertically above
the top of the lower opening. Such flame barriers are not required when a complete approved
automatic sprinkler system is installed.

705.1.1.4 Fresh air intakes shall be protected against exterior fire exposure by means of
approved fire doors, dampers, or other suitable protection in accordance with the degree of
exposure hazard.

705.1.2 Protection of Openings in Interior Walls.

705.1.2.1 Openings in walls and partitions, except in one and two family dwellings, shall be
protected in accordance with Table 700.

705.1.2.2 Fire dampers shall comply with the requirements of UL 555 and shall bear the label of
an approved testing agency. Fire dampers shall be classified and identified for use in either:

1. Static systems that automatically shut down in the event of fire.
2. Dynamic systems that operate in the event of fire.

705.1.2.3 Fire dampers shall be installed in accordance with the manufacturer's installation
instructions in the following locations:

1. Ducts penetrating walls or partitions having a fire resistance rating of 1 hour or more.
2. Ducts penetrating shaft walls having a fire resistance rating of 1 hour or more.
705.1.2.4 Fire dampers are not required under the following conditions:

1. In duct systems serving only one story and used only for exhaust of air to the outside and
not penetrating a wall or partition having a required fire resistance rating of 2 hours or
more or passing entirely through the enclosure for a vertical shaft.

2. Where branch ducts connect to return risers in which the air flow is upward and subducts at
least 22 inches (559 mm) long are carried up inside the riser at each inlet.

3. In duct systems of any duct material or combinations thereof allowed by Chapter 6 of the
Standard Mechanical Code penetrating 1-hour walls or partitions, where the duct
penetrating the rated wall or partition meets the following minimum requirements:

1. the duct shall not exceed 100 sq inch (0.06 m?),
2. the duct shall be of 0.0217 inch (0.55 mm) minimum steel,

3. the duct shall continue with no duct openings for not less than 5 ft (1.5 m) from the rated
wall, and

4. the duct shall be installed above a ceiling.
When wall registers occur at the rated wall, a fire damper shall be provided.
4. See Section 610 of the Standard Mechanical Code for additional exceptions.

705.1.2.5 Unless the air system is designed to provide smoke control or pressurization functions
during a fire emergency, smoke dampers with listed operators shall be installed at all duct
penetrations of required smoke barriers.

705.1.2.6 Transfer grilles, whether equipped with fusible link-operated dampers or not shall not
be used in smoke barriers. See Section 610.3 of the Standard Mechanical Code.
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705.1.2.7 Where a fire resistant wall is required due to type of construction only, opening
protectives are not required.

705.1.3 Approved Types of Fire Windows, Doors and Shutters.

705.1.3.1 Wall openings required to be protected shall be protected by approved listed and
labeled fire doors, windows and shutters and their accompanying hardware, including all frames,
closing devices, anchorage and sills, in accordance with the requirements of NFiPA 80, except as
otherwise specified in this code.

705.1.3.2 Openings are classified in accordance with the character and location of the wall in
which they are situated. Fire protection ratings for products intended to comply with this section
shall be as determined and reported by a nationally recognized testing agency in accordance with
ASTM E 152 or ASTM E 163. All such products shall bear an approved label. In each of the
following classes, the minimum fire protection ratings are shown.

705.1.3.2.1 Fire doors are classified as 3 hour (A), 1 1/2 hour (B), 1 hour (B), 3/4 hour (C), 1
1/2 hour (D), 3/4 hour (E) or 20 minutes. The letter designation indicates the classification of
opening in a wall or partition assembly for which a door is considered suitable and the relative
importance of the door in preventing the spread of fire. These designations are described as
follows:

1. Class A - openings in walls that divide a single building into fire areas or fire walls
separating buildings.

2. Class B - openings in enclosures of vertical communications through buildings. They are
also suitable for certain other openings in walls or partitions.

3. Class C - openings in walls or partitions between rooms and corridors or hallways, except
as provided in 705.1.3.2.2 for 20 minute doors.

4. Class D & E - openings in exterior walls subject to severe and moderate fire exposure from
outside of the building respectively.

705.1.3.2.2 Unless otherwise specified, door assemblies in walls required to have a fire
resistance rating of 1-hour or less shall have a fire resistance rating of 20 minutes when tested in
accordance with ASTM E 152 without the hose stream.

EXCEPTION: For Group | Unrestrained, corridor doors shall be in accordance with 409.1.4.

705.1.3.2.3 All doors in smoke barriers, horizontal exits, stairway enclosures and other doors
opening between rooms and fire-rated exit access corridors shall be self-closing and so
maintained or shall be provided with approved door holding devices of the fail-safe type which
will release the door causing it to close when activated by approved listed smoke detectors.
When doors are automatic-closing by smoke detection, there shall be not more than a 10-second
delay before the door starts to close after the smoke detector is actuated.

EXCEPTION: Doors from classrooms in Group E occupancies, opening directly into a 1-hour
rated corridor, may be installed without self-closing devices.

705.1.3.3 The maximum size of fire doors shall not exceed that specified in Appendix C,
NFiPA 80.

705.1.3.4 For 1 1/2 hour (B) and 1 hour (B) doors used in stairway enclosures the average
temperature developed on the unexposed side shall not exceed 450°F (232°C) at the end of 30
minutes of standard fire test exposure.

705.1.3.5 Fire doors shall be equipped with an approved closer. See 1009.2.2 for doors in
horizontal exits.

EXCEPTION: Doors located in common walls separating guest rooms in Group R1 hotels and
motels may be installed without automatic or self-closing devices.
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705.1.3.6 I/4-inch (6.4 mm) thick wired glass labeled for fire protection purposes may be used
in approved opening protectives with the maximum sizes shown in Table 705.1 .3.6. Other
glazing materials which have been tested and labeled to indicate the type of opening to be
protected for fire protection purposes may be used in approved opening protectives in
accordance with their listing with the maximum sizes tested. For requirements for safety glazing
see 2405.

Table 705.1.3.6
Limiting Size of Wired Glass Panels

Max. Area  Max. Height Max. Width

1,23

Rating, Opening (sqin) (in) (in)
3 hour, Class A door 0 0 0
1 & 1-1/2 hour, Class B doors 100 33 12
3/4 hour, Class C door 1,296 54 54
1-1/2 hour, Class D door 0 0 0
3/4 hour, Class E door 1,296 54 54

1in =254 mm

1in® = 645.16 mm®

Notes:

1. The glass shall be well-embedded in putty, and all exposed joints between the metal and glass
shall be struck and pointed.

2. Devices used to view through fire doors rated at 1-1/2 hours or less shall be labeled.
3. Wired glass in 20 minute doors shall be limited to the amount of glass tested in a door.

705.1.4 Fire Shutters.

705.1.4.1 When equipped with fire shutters of the swinging type, at least one in every three
openings facing a street in each story shall have such shutters arranged to be readily opened from
the outside. Distinguishing marks shall be provided on such shutters.

705.1.4.2 Fire shutters of the rolling type shall be carefully counterbalanced and so arranged
that they can be readily opened from the outside.

705.1.5 Opening Protection in Stairway Enclosures.

Opening protectives in stairway shafts are limited to self-closing or smoke actuated, automatic-
closing, fire door assemblies. If smoke actuated closures close one door, all doors serving that
stairway shall close.
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Table 700
Minimum Fire Resistance of Walls, Partitions And Opening Protectives? (hrs)

Component

Walls and Partitions

Opening Protectives

SHAFT ENCLOSURES
(including stairways, exits & elevators)

4 or more stories
Less than 4 stories
All refuse chutes

WALLS AND PARTITIONS

fire walls®
within tenant space

tenant space (see also 704.3)
horizontal exit
exit access corridors*®

smoke barriers

refuse and laundry chute access rooms
incinerator rooms

refuse and laundry chute termination rooms

hazardous occupancy control areas
high rise buildings
covered mall buildings

assembly buildings
bathrooms & restrooms

OCCUPANCY SEPARATIONS’

4
See 704.2.3

See 409.1.2
1
2
1

1
See 412
See 413

See Note 2
See Note 6

Required Fire

1-1/2 B
1 B?
1-1/2 B

3A

3/4C
1-1/2B
20 min

3/4C
1-1/2B
3/4C

3/4C

3A
3A
1-1/2B
3/4C

314 E

Resistance
4
3
2
1
EXTERIOR WALLS® All
Notes:
1. Table 600 may require greater fire resistance of walls to insure structural stability.
2. All exits and stairways in Group A and H occupancies shall be 2 hours with 1-1/2 hour B door assemblies.
3. See also0503.1.2
4. See 704.2.3
5. See 409 for sprinklered Group | — buildings.
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705.2 Protection of Floor Openings
705.2.1 General Requirements.

705.2.1.1 Protection of floor openings shall be provided in accordance with these provisions to
prevent the spread of fire from story to story.

705.2.1.2 For protection of stairways, see 1006. For protection of elevators, see 3003.1.

705.2.1.3 For protection of pipe, conduit, cable, wire, tube, duct and vent penetrations of fire
resistance rated floors, roofs, ceilings, and shaft enclosures, see 705.4.

705.2.1.4 Duct Penetrations.

705.2.1.4.1 Fire dampers shall be installed in accordance with the manufacturer's installation
instructions in ducts penetrating only one floor of a building requiring the protection of vertical
openings when the duct is not protected by a shaft enclosure described in Section 610.3 of the
Standard Mechanical Code.

705.2.1.4.2 Fire dampers shall comply with the requirements of UL 555 and shall bear the label
of an approved testing agency. Fire dampers shall be classified and identified for use in either:

1. Static systems that automatically shut down in the event of fire.
2. Dynamic systems that operate in the event of fire.

705.2.2 Shaft Enclosures. All openings through a floor and penetrations through a floor shall
be protected by a shaft enclosure in accordance with 705.2.3.

EXCEPTIONS:

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

2. A shaft enclosure is not required for a floor opening which
1. is not part of the required means of egress, and
is not concealed within the building construction, and
does not connect more than two stories, and
does not connect with a stairway or escalator serving other floors, and

is not open to any corridors in Group | and R Occupancies or to corridors on
nonsprinklered floors in other occupancies, and

6. is separated from floor openings serving other floors by construction conforming with
required shaft enclosures.

3. A shaft enclosure is not required for penetrations by pipe, tube, conduit, wire, cable, duct
and vents protected in accordance with 705.3.1.4 or 705.4.4.

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

5. A shaft enclosure is not required for approved masonry chimneys where annular space
protection is provided at each floor level in accordance with 705.4.6.

6. A shaft enclosure is not required for floor openings in an open parking garage.

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

8. A shaft enclosure is not required in fully sprinklered buildings for an escalator opening
protected in accordance with one of the following alternatives:

asrLN
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Alternative A - (1) The area of the floor opening between stories shall not exceed twice the
horizontal projected area of the escalator, and

(2) Draft curtains and special sprinkler head locations shall meet the requirements of
NFiPA 13, and

(3) In other than Group B and M occupancies the escalator openings shall not connect more
than four stories, or

Alternative B - The opening is protected by approved power operated automatic shutters at
every floor opening. The shutters shall be of noncombustible construction and have a fire
resistance rating of not less than 1 1/2 hours. The shutter shall close immediately upon the
automatic detection of smoke by an approved device and shall completely shut off the floor
opening. The escalator shall stop when the shutter begins to close. The shutter shall
operate at a speed of not more than 30 feet per minute (0.152 m/s) and shall be equipped
with a sensitive leading edge to arrest its progress when in contact with any obstacle, and to
continue its progress after release.

705.2.3 Shaft Enclosure Construction.

705.2.3.1 Fire Resistance. The fire resistance rating of shaft enclosures shall be in
accordance with Table 700 and not less than the floor assembly penetrated, but the rating need
not exceed 2 hours.

705.2.3.2 Construction Type. Shaft enclosures shall be of noncombustible materials in
Types 1, 11, and IV construction and may be of combustible materials in Types I11, V, and VI
construction.

705.2.3.3 Enclosure at Bottom. Shafts which do not extend to the bottom of the building or
structure shall be enclosed at the lowest level with construction of the same fire resistance as the
lowest floor through which the shaft passes, but not less than the rating required for the shaft
enclosure, or shall terminate in a room having a use related to the purpose of the shaft. The room
shall be separated from the remainder of the building by construction having a fire resistance
rating and opening protectives at least equal to the protection required for the shaft enclosure.
For shafts containing refuse or laundry chutes, see 705.2.4.

EXCEPTIONS:

1. Fire resistant separation of the room is not required provided there are no openings in or
penetrations through the shaft enclosure to the interior of the building except at the bottom
of the shaft. The bottom of the shaft shall be closed off around the penetrating items with
materials permitted by the code for draftstops, or the room shall be provided with an
approved automatic sprinkler system.

2. Fire resistance separation of the room is not required and the bottom of the shaft may be
open provided there are no combustibles in the shaft and there are no other openings or
penetrations through the shaft enclosure to the interior of the building.

705.2.3.4 Enclosure at Top.

705.2.3.4.1 A shaft that does not extend to or through the underside of the roof deck of the
building shall be enclosed at the top with construction of the same fire resistance as the topmost
floor penetrated by the shaft, but not less than the rating required for the shaft enclosure.
705.2.3.4.2 When a shaft extends through a roof, the shaft enclosure shall extend at least 36
inches (914 mm) above the highest part of the roof that is within 5 ft (1524 mm) of the opening.
The enclosure wall or combination of enclosure wall and guardrail shall be at least 42 inches
(1066 mm) high.

EXCEPTION: When a shaft extends through a noncombustible roof, a noncombustible

guardrail at least 42 inches (1066 mm) high may be used around the opening instead or a wall.

705.2.3.5 Openings in Shaft Enclosures. Openings in shaft enclosures shall
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be permitted when limited to those necessary for the purposes of the shaft. Permitted openings
in shaft enclosures shall be protected with opening protectives having a fire resistance in
accordance with Table 700.

705.2.4 Special Provisions for Refuse and Laundry Chutes.

705.2.4.1 General Refuse and laundry chutes, access and termination rooms, and incinerator
rooms shall be constructed 10 accordance with 705.2.4.2 through 705.2.4.6.

EXCEPTION: Group R3 occupancies.

705.2.4.2 Refuse and Laundry Chute Enclosures. A shaft containing a refuse or laundry
chute shall be used for no other purpose and shall be protected by a shaft enclosure in accordance
with 705.2.3. Refuse chute material shall be noncombustible meeting Part | of the definition for
noncombustible. All openings into the shaft enclosure, including those from access rooms and
termination rooms, shall be protected in accordance with Table 700. Such opening protectives
shall be self-closing or automatic- closing upon detection of smoke, except that the opening
protective between the shaft and the termination room may be closed by a heat-activated device.

705.2.4.3 Refuse and Laundry Chute Access Rooms. Access openings for refuse and
laundry chutes shall be located in rooms or compartments completely enclosed by construction
and opening protectives in accordance with Table 700. Access openings to refuse and laundry
chutes shall not be located in exit access corridors or exit enclosures.

705.2.4.4 Termination Room. Refuse and laundry chutes shall discharge into an enclosed
termination room completely separated from the remainder of the building by construction and
opening protectives in accordance with Table 700. Refuse chutes shall not terminate in an
incinerator room.

705.2.4.5 Incinerator Room. Incinerators shall be enclosed within a room separated from the
remainder of the building by construction and opening protectives in accordance with Table 700.
705.2.4.6 Automatic Sprinklers. An approved automatic sprinkler system shall be installed

at the top and at alternate floor levels in refuse and laundry chutes and in the termination and
incinerator rooms.

705.3 Fireblocking and Draftstopping

705.3.1 Fireblocking.

705.3.1.1 Fireblocking shall be provided in all walls and partitions to cut off all concealed draft
openings both horizontal and vertical and to form a fire barrier between floors and between the
upper floor and the roof space. See also 2305.1.

705.3.1.2 Fireblocking shall not be covered or concealed until inspected by the building official.
705.3.1.3 Walls and stud partitions shall be fireblocked at floors, ceilings and roofs.
Fireblocking in noncombustible partitions shall not be required at the ceiling for suspended
ceiling systems. Fireblocking shall consist of approved noncombustible materials unless
otherwise specified in this code. Material shall be securely fastened in place.

705.3.1.4 The annular space around pipes, tubes, conduits, wires, cables and vents shall be
protected in accordance with 705.4.

705.3.1.5 Chimneys shall be fireblocked an accordance with 2113, 2305, and 2804.
705.3.1.6 Any openings between the edge of a floor deck and an exterior wall shall be sealed
using an approved material or assembly of materials designed and tested for this purpose. The

material shall remain in place, sealing the opening, for a time period at least equal to the required
fire resistance rating of the floor deck.

705.3.2 Draftstopping. Enclosed attic and floor spaces formed of combustible construction
shall be divided in accordance with 2305.
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705.4 Penetrations of Fire Resistant Assemblies

705.4.1 General: Plans for all buildings shall indicate the tested assembly fire resistive design
numbers or clearly indicate the approved reference from which the fire resistive rated assemblies
were obtained or calculated. Penetrations of fire rated walls and partitions listed in Table 700
and fire rated floors by cables, cable trays, conduits, and pipes shall be firestopped by a
system(s) or device(s) which has been tested and listed as complying with ASTM E-814 when
conducted under a minimum positive pressure differential of 0.01 inch of water. The system(s)
or device(s) shall be installed in accordance with the conditions of their listing and shall have an
F rating at least equivalent to the rating of the assembly being penetrated.

EXCEPTION: Pipes and conduit up to 4 inch nominal diameter may penetrate:

1. Concrete floor membrane if firestopped with approved materials installed the full depth of
the membrane. The annular space surrounding the penetrating item(s) shall not exceed 1
1/2 inches.

2. Walls, partitions and shaft enclosures constructed of concrete or masonry if firestopped
with approved materials installed the full depth of the wall. The annular space surrounding
the penetrating item(s) shall not exceed 1 1/2 inches.

3. Other fire rated assemblies where the annular space is filled with material complying with
701.2.3 and the opening does not exceed 100 square inches.

705.4.1.1 Approved annular space firestop materials for these systems are concrete, mortar or
nonshrink grout, or other materials which have been demonstrated to withstand ASTM E 119 fire
conditions without permitting the passage of flame and hot gases sufficient to ignite cotton waste
for a time period at least equal to the fire resistance rating of the penetrated assembly.

705.4.1.2 When walls, floors and partitions are required to have a minimum 1 hour or greater
fire resistance rating, cabinets, bathroom components, lighting and other fixtures shall be so
installed such that the required fire resistance wall not be reduced.

EXCEPTION: Fixtures which are listed for such installation are permitted.

705.4.1.3 Insulation and coverings on penetrating items shall not pass through the assembly
unless these materials have been tested as part of the through penetration assembly.

705.4.1.4 Penetrations of nonrated walls, partitions and floors of noncombustible construction
shall be firestopped with noncombustible materials.

705.4.1.5 Penetrations of nonrated walls, partitions and floors of combustible construction shall
be firestopped with materials equivalent to two inches of wood.

705.4.2 Definitions. For the purpose of this section, certain special terms are defined as
follows:

THROUGH-PENETRATION FIRESTOP SYSTEM - a system installed to prevent, for a
prescribed time period, the passage of flame, heat and hot gases through openings, which
penetrate an entire fire resistant assembly in order to accommodate cables, cable trays,
conduits, tubing, pipes or similar items.

705.4.3 Electrical Boxes. Openings in assemblles of 2 hours or less, for metallic electrical
boxes not exceeding 16 sq inches (0.010 m?) are permitted provided the area of such openings
does not aggregate more than 100 sq in (0.06 m?) for any 100 sq ft (9 m?) of fire resistant wall
area or shaft enclosure wall area. The wallboard face must be cut so that the clearance from the
electrical box does not exceed 1/8 inch (3.2 mm). Outlet boxes on opposite sides of the fire
resistant wall or shaft enclosure shall be separated by a horizontal distance of not less than 24
inches (610 mm).

EXCEPTION: Openings in assemblies of 2 hours or less, for nonmetallic electrical boxes, are
permitted provided such boxes are listed for use in fire resistant assemblies and are installed in
accordance with their listing.
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705.4.4 Ducts. Ducts may penetrate fire resistant walls provided the duct penetrations are
protected with approved fire dampers. Fire dampers used for protection of duct penetrations
shall be installed in accordance with their listing.

EXCEPTION: Duct penetrations in accordance with 705.1.2 and 705.2.1.4.

705.4.5 Walls, Floors and Partitions. When walls, floors and partitions are required to have
a minimum 1 hour or greater fire resistance rating, cabinets, bathroom components, lighting and
other fixtures shall be so installed such that the required fire resistance will not be reduced.

EXCEPTIONS:
1. Fixtures which are listed for such installation arc permitted.

2. One electrical box not exceeding 16 square inches (407 mm) in area is permitted for light
fixtures in such ceilings, in each 90 square feet of ceiling area.

3. Holes in fire resisting ceilings, for automatic sprinkler heads or other fire extinguishing or
smoke detection system components are permitted.

705.4.6 Column Protection

Where columns require a fire resistance rating, the entire column, including its connections to
beams or girders, shall be protected. Where the column extends through a ceiling, fire protection
of' the column shall be continuous from the top of the floor through the ceiling space to the
underside of the floor deck above, except as provided in Table 600, Note p or other such
provisions of this Code.

706 COMBUSTIBLES IN FIRE RATED ASSEMBLIES

706.1 Plumbing, Electrical and Air Handling Systems in Fire Rated Assemblies

In Type | and Type Il construction, materials used for piping, conduit raceways or duct systems
which do not qualify as noncombustible in accordance with the requirements of part 1 of the
definition of noncombustible material contained in 202 shall neither:

1. penetrate any assembly which is required to have a fire resistance rating unless such
materials and methods of penetration have been tested in accordance with 705.4, nor

2. be concealed within any assembly which is required to have a fire resistance rating unless
enclosed by or totally embedded within noncombustible materials or unless such materials
and methods have been tested in accordance with 701.2.

707 COMBUSTIBLES IN CONCEALED SPACES

707.1 Concealed Spaces in Types I, Il and IV Construction

Combustibles shall not be permitted in concealed spaces of Types I, 11, or IV construction.
EXCEPTIONS:
1. Materials complying with 609.1.2 of the Standard Mechanical Code.
2. Class A interior finish materials.

3. Fire retardant treated wood used in accordance with Table 600 and wood used in
accordance with 609.

. Floor finish complying with 803.6.

. Conduit or raceway systems complying with 706.
. Foam plastic insulation complying with 2603.

. Thermal insulation materials complying with 708.

. Combustible piping within partitions or enclosed shafts installed in accordance with the
provision of this code. Combustible piping may also be used within concealed ceiling
spaces when approved.

o NOo O b~
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707.2 Combustibles in Plenums

The use of combustible materials in plenums shall be restricted in accordance with the Standard
Mechanical Code.

708 THERMAL INSULATING MATERIALS

708.1 General

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

708.2 Concealed Installation

708.2.1 Insulating materials, when concealed as installed, in buildings of any type construction,
shall have a flamespread rating of not more than 75 and a smoke developed rating of not more
than 450.

708.2.2 When such materials are installed in concealed spaces in buildings of Type Ill, Type V
or Type VI construction, the flamespread and smoke developed limitations do not apply to
facings, coverings, and layers of reflective foil insulation that are installed behind and in
substantial contact with the unexposed surface of the ceiling, wall or floor finish.

708.3 Exposed Installation

Insulating materials when exposed as installed in buildings of any type construction shall have a
flamespread rating of not more than 25 and a smoke developed rating of not more than 450.

708.4 Loose-Fill Insulation

Loose-fill insulation materials, which cannot be mounted in the ASTM E 84 apparatus without a
screen or artificial supports, shall comply with the flamespread and smoke developed limits of
708.2 and 708.3 when tested in accordance with CAN 4-5102.2-M83.

708.5 Roof Insulation

The use of combustible roof insulation not complying with 708.2 or 708.3 shall be permitted in
any type construction provided it is covered with approved roof coverings directly applied
thereto.

708.6 Duct Insulation

Duct linings and coverings shall conform to the appropriate requirements of the Standard
Mechanical Code.

708.7 Foam Plastics
Foam plastics shall comply with 2603.

708.8 Cellulose Fiber Thermal Insulation

Cellulose fiber thermal insulation shall be tested in accordance with and shall comply with the
requirements of 708.1 through 708.3, CPSC 16 CFR, Parts 1209 and 1404, and ASTM C 739.
Each package of such insulating material shall be clearly labeled as meeting the requirements of
the CPSC and ASTM Standards.
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709 CALCULATED FIRE RESISTANCE

709.1 General

709.1.1 Scope. These provisions contain procedures by which the fire resistance of specific
materials or combinations of materials can be established by calculations. These procedures
apply only to the information contained in this section and shall not be otherwise used.

709.1.2 Definitions. For the purpose of this section, certain special terms are defined as
follows:
CARBONATE AGGREGATE CONCRETE - concrete made with aggregates consisting
mainly of calcium or magnesium carbonate, e.g., limestone or dolomite.
CELLULAR CONCRETE - lightweight insulating concrete made by mixing a preformed
foam W|th Portland cement slurry and having a dry unit weight of approximately 30 pcf (480
kg/m®).
CERAMIC FIBER BLANKET - a mineral wool insulation material made of alumina-silica
fibers and weighing 4 to 10 pcf (64 to 160 kg/m®).

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

LIGHTWEIGHT AGGREGATE CONCRETE - concrete made with aggregates of
expanded clay, shale, slag, or slate or sintered fly ash, and weighing 85 to 115 pcf (1360 to
1840 kg/m®).

MINERAL BOARD - arigid felted thermal insulation board consisting of either felted
mineral fiber or cellular beads of expanded aggregate formed into flat rectangular units.

PERLITE CONCRETE —-a Ilghtwelght insulating concrete having a dry unit weight of
approximately 30 pcf (480 kg/m®) made with perlite concrete aggregate. Perlite aggregate is
produced from a volcanic rock which, when heated, expands to form a glass-like material of
cellular structure.

SAND-LIGHTWEIGHT CONCRETE - concrete made with a combination of expanded
clay, shale, slag, or slate or sintered fly ash and natural sand. Its unit weight is generally
between 105 and 120 pcf (1680 and 19 1920 kg/m®).

SILICEOUS AGGREGATE CONCRETE - concrete made with normal weight
aggregates consisting mainly of silica or compounds other than calcium or magnesium
carbonate.

VERMICULITE CONCRETE - a lightweight insulating concrete made with vermiculite

concrete aggregate which is laminated micaceous material produced by expanding the ore at
high temperatures. When added to a portland cement slurry the resulting concrete has a dry
unit weight of approximately 30 pcf (480 kg/m®).

709.2 Concrete Assemblies
709.2.1 Concrete Walls.
709.2.1.1 Cast-In-Place Or Precast Walls.

709.2.1.1.1 The minimum equivalent thicknesses of cast-in-place or precast concrete walls for
fire resistance ratings of 1 hour to 4 hours are shown in Table 709.2.1.1. For solid walls with flat
vertical surfaces, the equivalent thickness is the same as the thickness. The values in Table
709.2.1.1 apply to plain, reinforced, or prestressed concrete walls.
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Table 709.2.1.1
Minimum Equivalent Thickness (in) of Cast-In-Place Or Precast Concrete Walls,
Loadbearing Or Nonloadbearing

Minimum Slab Thickness (in) For Fire Resistance Rating of

Concrete Type 1hr 11/2 hr 2 hr 3 hr 4 hr

Siliceous 3.5 4.3 5.0 6.2 7.0

Carbonate 3.2 4.0 4.6 5.7 6.6

Sand-Lightweight 2.7 3.3 3.8 4.6 5.4

Lightweight 2.5 3.1 3.6 4.4 5.1
lin—254mm

709.2.1.1.2 For hollow-core precast concrete wall panels in which the cores are of constant
cross section throughout the length, the equivalent thickness may be calculated by dividing the
net cross-sectional area (the gross cross-section minus the area of the cores) of the panel by its
width.

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

709.2.1.1.4 The thickness of panels with tapered cross sections shall be that determined at a
distance 2t or 6 inches (152 mm), whichever is less, from the point of minimum thickness, where
t is the minimum thickness.

DETERMINE THICKNESS HERE ﬂ

|
_f

2t or 6" WHICHEVER IS LESS
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709.2.1.1.5 The equivalent thickness of panels with ribbed or undulating surfaces shall be
determined by one of the following expressions:

for s > 4t, the thickness to be used shall be t;
for s < 2t, the thickness to be used shall be tg;
for 4t > s > 2t, the thickness to be used shall be

t+(4t-1) (te - 1)
S

where s = spacing of ribs or undulations
t = minimum thickness

te = equivalent thickness of the panel calculated as the net cross-sectional area of the panel
divided by the width, in which the maximum thickness used in the calculation shall not
exceed 2t.
I i I

== ZtI L =
——|

NEGLECT SHADED AREA IN CALCULATION OF EQUIVALENT THICKNESS

709.2.1.2 Multi-Wythe Walls.

709.2.1.2.1 For walls which consist of two wythes of different types of concrete the fire
resistance ratings may be determined from Figure 709.2.1.2.

709.2.1.2.2 The fire resistance rating for wall panels consisting of two or more wythes may be
determined by the formula:

R= (R + R + ..+ R (Eq. 709.2.1.2)

where R = the fire endurance of the assembly, minutes
and Ry, R; and R,, = the fire endurances of the individual wythes, minutes.
Values of R,>*® for use in Eq. 709.2.1.2 are given in Table 709.2.1.2.
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709.2.1.2.3 The fire resistance ratings of precast concrete wall panels consisting of a layer of
foam plastic insulation sandwiched between two wythes of concrete may be determined by use
of Eqg. 709.2.1.2. Foam plastic insulation with a total thickness of less than 1 inch (25 mm) shall
be disregarded. The R, value for thickness of foam plastic insulation of 1 inch or greater, for use
in the calculation, is 5 minutes; therefore R,>° = 2.5.

INSIDE WYTHE INSIDE WYTHE
CARBONATE SILICEOUS

CONCRETE, INCHES

THICKNESS OF OUTSIDE
WYTHE OF SAND-LIGHTWEIGHT

THICKNESS OF INSIDE WYTHE, INCHES

OUTSIDE WYTHE OUTSIDE WYTHE
CARBONATE SILICEOUS

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

THICKNESS OF INSIDE WYTHE OF SAND-LIGHTWEIGHT CONCRETE, INCHES

Figure 709.2.1.2
Fire Resistance Ratings of Two-Wythe Concrete Walls
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Table 709.2.1.2
Values of R,**° For Use In Eq. 709.2.1.2

Type 9f Thickness of Material
Material
1-1/2in 2in 2-1/2in 3in 3-1/2in 4in 4-1/2'in 5 5-1/2in 6in 6-1/2in 7in

Siliceous 5.3 6.5 8.1 9.5 11.3 13.0 14.9 16.9 18.8 20.7 22.8 25.1
aggregate
concrete
Carbonate 55 7.1 8.9 10.4 12.0 14.0 16.2 18.1 20.3 21.9 24.7 27.2°
aggregate
concrete
Sand-lightweight 6.5 8.2 105 12.8 15.5 18.1 20.7 23.3 26.0° Note 3 Note 3 Note 3
concrete
Lightweight 6.6 8.8 11.2 13.7 16.5 19.1 219 24.7 27.8° Note 3 Note 3 Note 3
concrete
Insulating 9.3 13.3 16.6 18.3 23.1 26.5° Note 3 Note 3 Note 3 Note 3 Note 3 Note 3
concrete
Air Space2

1lin=25.4mm

Notes:

1. Dry unit weight of 35 pcf (560.6 kg/m®) or less and consisting of cellular, perlite, or vermiculite concrete.
2. The R,>* value for one 1/2" to 3-1/2” air space is 3.3. The R,>* value for two 1/2" to 3-1/2” air spaces is 6.7.
3. The fire resistance rating for this thickness exceeds 4 hours.

R, minutes RO

60 11.20
120 16.85
180 21.41
240 25.37

709.2.1.3 Joints Between Precast Wall Panels.

709.2.1.3.1 Joints between precast concrete wall panels which are not insulated as required by
this section shall be considered as openings in walls. Uninsulated joints shall be included in
determining the percentage of openings permitted by Table 600. Where openings are not
permitted or are required by this code to be protected, the provisions of this section shall be used
to determine the amount of joint insulation required. Insulated joints shall not be considered
openings for purposes of determining compliance with allowable percentage of openings in
Table 600.

709.2.1.3.2 Figure 709.2.1.3 shows thicknesses of ceramic fiber blankets to be used to insulate
joints between precast concrete wall panels for various panel thicknesses and for joint widths of
3/8 inch (9.5 mm) and 1 inch (25.4 mm) for fire resistance rating of 1 hour to 4 hours. For joint
widths between 3/8 inch (9.5 mm) and 1 inch (25.4 mm), the thickness of ceramic fiber blanket
may be determined by direct interpolation. Other tested and labeled materials may be used in
place of ceramic fiber blankets.
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Figure 709.2.1.3
Ceramic Fiber Joint Protection

709.2.1.4 Walls with Gypsum Wallboard or Plaster Finishes.

709.2.1.4.1 The fire resistance rating of cast-in-place or precast concrete walls with finishes of
gypsum wallboard or plaster applied to one or both sides may be calculated in accordance with
the provisions of this section.

709.2.1.4.2 Where the finish of gypsum wallboard or plaster is applied to the nonfire-exposed
side of the wall, the contribution of the finish to the total fire resistance rating shall be
determined as follows: The thickness of the finish shall first be corrected by multiplying the
actual thickness of the finish by the applicable factor determined from Table 709.2.1.4A based
on the type of aggregate in the concrete. The corrected thickness of finish shall then be added to
the actual thickness or equivalent thickness of concrete and fire resistance rating of the concrete
and finish determined from Table 709.2.1.1, Figure 709.2.1.2, or Table 709.2.1.2.
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709.2.1.4.3 Where gypsum wallboard or plaster is applied to the fire-exposed side of the wall,
the contribution of the finish to the total fire resistance rating shall be determined as follows: The
time assigned to the finish as established by Table 709.2.1.4B shall be added to the fire
resistance rating determined from Table 709.2.1.1 or Figure 709.2.1.2, or Table 709.2.1.2 for the
concrete alone, or to the rating determined in 709.2.1.4.2 for the concrete and finish on the
nonfire-exposed side.

709.2.1.4.4 For a wall having no finish on one side or having different types or thicknesses of
finish on each side, the calculation procedures of 709.2.1.4.2 and 709.2.1.4.3 shall be performed
twice, i.e., assume that either side of the wall may be the fire-exposed side. The fire resistance
rating of the wall shall not exceed the lower of the two values.

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

709.2.1.4.5 When the finish applied to a concrete wall contributes to the fire resistance rating,
the concrete alone shall provide not less than one-half the total required fire resistance rating.

709.2.1.4.6 Finishes on concrete walls which are assumed to contribute to the total fire
resistance rating of the wall shall comply with the installation requirements of 709.3.1.6.

Table 709.2.1.4A
Multiple Factor for Finishes on Nonfire-Exposed Side of Wall

Type of Aggregate Used in Concrete or Concrete Masonry

Concrete: Concrete: Concrete:
Siliceous or Sand-Light- Lightweight
Carbonate Weight
Type of Finish Concrete Masonry:  Concrete Masonry:  Concrete Masonry: Concrete Masonry:
Applied to Wall Siliceous or Limestone, Expanded Shale, Pumice, or
Calcareous Cinders or Clay or Slate Expanded Slag
Gravel Unexpanded
Slag
Portland Cement- 1.00 0.75" 0.75" 0.50*
Sand Plaster
Gypsum-Sand Plaster 1.25 1.00 1.00 1.00
or Gypsum Wallboard
Gypsum-Vermiculite 1.75 1.50 1.25 1.25

or Perlite Plaster

Note:

1. For Portland cement-sand plaster 5/8 inch (15.9 mm) or less in thickness and applied directly to the
concrete masonry on the nonfire-exposed side of the wall, the multiplying factor shall be 1.00.
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Table 709.2.1.4B
Time Assigned to Finish Materials on Fire-Exposed Side of Wall

Finish Description Time, (min.)
Gypsum Wallboard
3/8in 10
1/2 in 15
5/8 in 30
2 layers of 3/8 in 25
1 layer 3/8 in, 1 layer 1/2 in 35
2 layers 1/2 in 40
Type X Gypsum Wallboard
1/2 in 25
5/8 in 40
Portland cement-sand plaster See Note 1
applied directly to concrete masonry
Portland cement-sand
plaster on metal lath
3/4in 20
7/8in 25
lin 30
Gypsum sand
plaster on 3/8 in
gypsum lath
1/2in 35
5/8 in 40
3/4in 50
Gypsum sand plaster on metal lath
3/4 in 50
7/8in 60
lin 80
Note:

1. The actual thickness or Portland cement-sand plaster, provided it is 5/8 inch (15.9 mm) or

less in thickness, may be included in determining the equivalent thickness of the masonry

for use in Table 709.3.1.
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Table 709.2.2.1
Minimum Slab Thickness (in)

Fire Resistance Rating

Concrete Type 1 hr 1-1/2 hr 2 hr 3hr 4 hr

Siliceous 35 4.3 5.0 6.2 7.0

Carbonate 3.2 4.0 4.6 5.7 6.6

Sand-Lightweight 2.7 3.3 3.8 4.6 54

Lightweight 2.5 3.1 3.6 4.4 51
1in=25.4 mm

709.2.2 Concrete Floor and Roof Slabs.
709.2.2.1 Reinforced and Prestressed Floors and Roofs.

709.2.2.1.1 The minimum thicknesses of reinforced and prestressed concrete floor or roof slabs
for fire resistance ratings of 1 hour to 4 hours are shown in Table 709.2.2.1.

709.2.2.1.2 For hollow-core prestressed concrete slabs in which the cores are of consistent cross
section through the length, the equivalent thickness may be obtained by dividing the net cross-
sectional area of the slab including grout in the joints, by its width.

709.2.2.1.3 The thickness of slabs with sloping soffits shall be determined at a distance 2t or 6
inches (152 mm), whichever is less, from the point of minimum thickness, where t is the
minimum thickness.

DETERMINE THICKNESS HERE —+ l

-~

2t or 6” WHICHEVER IS LESS

709.2.2.1.4 The thickness of slabs with ribbed or undulating soffits shall be determined by one
of the following expressions, whichever is applicable.

for s > 4t, the thickness to be used shall be t;
for s < 2t, the thickness to be used shall be t;
for 4t > s > 2t, the thickness to be used shall be

t+ (2 -1 (-
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where s = spacing of ribs or undulations
t = minimum thickness

te = equivalent thickness of the slab calculated as the net area of the slab divided by the
width, in which the maximum thickness used in the calculation shall not exceed 2t.

g } =
I_W__\‘?J_\%I_MTW_W_J
e

NEGLECT SHADED AREA IN CALCULATION OF EOQUIVALENT THICKNESS

709.2.2.2 Multicourse Floors and Roofs.
709.2.2.2.1 Figure 709.2.2A gives information on the fire resistance ratings of floors which
consist of a base slab of concrete with a topping (overlap) of a different type of concrete.
709.2.2.2.2 Figure 709.2.2B gives information on the fire resistance ratings of roofs which
consist of a base slab of concrete with a topping (overlay) of an insulating concrete or with an
insulating board and built-up roofing.
1. For the transfer of heat, three-ply built-up roofing contributes 10 minutes to the fire
resistance rating; thus, 10 minutes can be added to concrete assemblies such as those shown
in Figure 709.2.2B (a), (b) and (c), but not to those shown in Figure 709.2.2B (d) and (e).
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Figure 709.2.2A
Fire Resistance for Two-Course Concrete Floors
1in=25.4mm
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Figure 709.2.2B (continued)
Fire Resistance Ratings for Concrete Floor Assemblies

1in=25.4 mm
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GLASS FIBER BOARD, INCHES

THICKNESS OF CONCRETE BASE SLAB, INCHES

Figure 709.2.2B (continued)
Fire Resistance Ratings for Concrete Floor Assemblies

1in=25.4mm

709.2.2.3 Joints in Precast Slabs. Joints between adjacent precast concrete slabs may be
ignored in calculating the slab thickness provided that a concrete topping at least 1 inch (25.4
mm) thick is used. Where no concrete topping is used, joints must be grouted to a depth of at
least one-third the slab thickness at the joint, but not less than 1 inch (25.4 mm), or the joints
must be made fire resistant by other approved methods.

709.2.3 Concrete Cover Over Reinforcement.

709.2.3.1 Slab Cover. The minimum thickness of concrete cover to the positive moment
reinforcement is given in Table 709.2.3A for reinforced concrete and Table 709.2.3B for
prestressed concrete. These tables are applicable for solid or hollow-core one-way or two-way
slabs with flat undersurfaces. Slabs may be cast-in-place or precast. For precast prestressed
concrete not covered elsewhere, the procedures contained in PCI Design for Fire Resistance of
Precast Prestressed Concrete shall be acceptable.
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Table 709.2.3A
Cover Thickness for Reinforced Concrete Floor or Roof Slabs (in)

Concrete Fire Resistance Rating
%g/]geregate Restrained* Unrestrained*
lhr 1-1/2hr 2hr 3hr 4hr lhr 1-1/2hr 2hr 3hr 4hr

Siliceous 3/4 3/4 3/4 3/4 3/4 3/4 3/4 1 1-1/4 1-5/8
Carbonate 3/4 3/4 3/4 3/4 3/4 3/4 3/4 34 1-1/4 1-1/4
Sand-Light- 3/4 3/4 3/4 3/4 3/4 3/4 3/4 34 1-1/4 1-1/4
weight or
Lightweight

1lin=254mm

Note:

1. See Table 709.2.3E for guidance on restrained and unrestrained assemblies.

Table 709.2.3B
Cover Thickness for Prestressed Concrete Floor or Roof Slabs (in)

Concrete Fire Resistance Rating
A
ngéegate Restrained* Unrestrained®
1hr 1-12/2hr  2hr 3hr 4hr lhr 1-1/2hr 2hr 3hr 4 hr

Siliceous 3/4 3/4 3/4 3/4 3/4 1-1/8 1-3/4 1-3/4 2-3/8 2-3/4
Carbonate 3/4 3/4 3/4 3/4 3/4 1 1-3/8 1-5/8 2-1/8 2-1/4
Sand-Light- 3/4 3/4 3/4 3/4 3/4 1 1-3/8 1-1/2 2 2-1/4
weight or
Lightweight

lin=254mm

Note:

1. See Table 709.2.3E for guidance on restrained and unrestrained assemblies.

709.2.3.2 Reinforced Beam Cover. The minimum thickness of concrete cover to the positive
moment reinforcement (bottom steel) for reinforced concrete beams is shown in Table 709.2.3C
for fire resistance ratings of 1 hour to 4 hours.
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Table 709.2.3C
Minimum Cover for Main Reinforcing Bars of Reinforced Concrete Beams?®

(Applicable to All Types of Structural Concrete)

Fire Resistance Rating

Restrained or Beam

Unrestrained* Width? (in) 1hr 1-1/2 hr 2 hr 3hr 4 hr
Restrained 5 3/4 3/4 3/4 1' 1-1/4"
7 3/4 3/4 3/4 3/4 3/4
>10 3/4 3/4 3/4 3/4 3/4
Unrestrained 7 3/4 1 1-1/4
5 3/4 3/4 3/4 1-3/4 3
>10 3/4 3/4 3/4 1 1-3/4
1in=25.4mm
Note:

1. See Table 709.2.3E for guidance on restrained and unrestrained assemblies. Tabulated values for
restrained assemblies apply to beams spaced more than 4 ft on centers. For restrained beams
spaced 4 ft or less on centers, minimum cover of 3/4 inch is adequate for ratings of 4 hr or less.

2. For Beam widths between the tabulated values, the minimum cover thickness can be determined by
direct interpolation.

3. The cover for an individual reinforcing bar is the minimum thickness of concrete between the surface
of the bar and the fire-exposed surface of the beam. For beams in which several bars are used, the
cover for corner bars used in the calculation shall be reduced to one-half of the actual value. The
cover for an individual bar must be not less than one-half of the value given in Table 709.2.3C nor less
than 3/4 inch.

709.2.3.3 Prestressed Beam Cover. The minimum thickness of concrete cover in the
positive moment prestressing tendons (bottom steel) for prestressed concrete beams is shown in
Table 709.2.3D for fire resistance rating of 1 hour to 4 hours.
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Table 709.2.3D
Minimum Cover for Prestressed Concrete Beams*®’

Restrained or Concrete Beam
Unrestrained* Aggregate width?® Fire Resistance Rating
Type® (in)
1hr 1-1/2 hr 2 hr 3hr 4 hr
Restrained Carb or Sil 8 1-1/2 1-1/2 1-1/2 1-3/4" 2-1/2"
Carb or Sil >12 1-1/2 1-1/2 1-1/2 1-1/2 1-7/8"
Sand LW 8 1-1/2 1-1/2 1-1/2 1-1/2 2!
Sand LW >12 1-1/2 1-1/2 1-1/2 1-1/2 1-5/8"
Unrestrained Carb or Sil 8 1-1/2 1-3/4 2-1/2 5°
Carb or Sil >12 1-1/2 1-1/2 1-7/8 2-1/2 3
Sand LW 8 1-1/2 1-1/2 2 3-1/4
Sand LW >12 1-1/2 1-1/2 1-5/8 2 2-1/2
1lin=25.4mm
Notes:
1. See Table 709.2.3E for guidance on restrained and unrestrained assemblies. Tabulated values for

restrained assemblies apply to beams spaced more than 4 ft (1219 mm) on centers. For restrained
beams spaced 4 ft (1219 mm) or less on centers, minimum cover of 3/4 inch (19 mm) is adequate for
ratings of 4 hr or less.

. Carb = carbonate aggregate concrete; Sil = siliceous aggregate concrete; Sand LW = sand-lightweight

concrete.

For beam widths between 8 inches (203 mm) and 12 inches (305 mm), minimum cover thickness can
be determined by direct interpolation.

The cover for an individual tendon is the minimum thickness of concrete between the surface of the
tendon and the fire-exposed surface of the beam, except that for ungrouted ducts the assumed cover
thickness is the minimum thickness of concrete between the surface of the duct and the surface of the
beam. For beams in which several tendons are used, the cover is assumed to be the average of the
minimum cover of individual tendons, where the minimum cover for corner tendons used in the
calculation shall be reduced to one-half of the actual value. The cover for an individual tendon must
be not less than one-half of the value given in Table 709.2.3D nor less than 1 inch (25.4 mm).

Not practical for 8 inches (203 mm) wide beam but shown for purposes of interpolation.

For precast prestressed concrete not covered elsewhere, the procedures contained in PCI Design for
Fire Resistance of Precast Prestressed Concrete shall be acceptable.

The minimum cover for nonprestressed reinforcing in prestressed concrete beams shall be determined
in accordance with the provisions of Table 709.2.3C.
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Table 709.2.3E
Construction Classification, Restrained and Unrestrained

Unrestrained

Bearing Single span and simply supported end spans of multiple bays
such as concrete slabs or precast units
Restrained
Wall bearing: Interior spans of multiple bays:

(1) Cast-in-place concrete slab systems

(2) Precast concrete where the potentigl thermal expansion
Is resisted by adjacent construction

Concrete framing:
(1) Beams securely fastened to the framing members

(2) All types of cast-in-ﬂlace floor or roof systems (such as
beam-and-slabs) where the floor or roof system is cast
with the framing members

(3) Interior and exterior spans of precast systems with cast-
in-place joints resulting in restrained equivalent to that
which would exist in condition 1, concrete framing.

(4) All types of prefabricated floor or roof systems where the
structural members are secured to such systems and the
potential thermal expansion of the floor or roof systems is
resisted by the framing systems of the adjoining floor or
roof construction

Notes:

1. Floor and roof systems can be considered restrained when they are tied into walls with or without tie
beams, the walls being designed and detailed to resist thermal thrust from the floor or roof system.

2. For example, resistance to potential thermal expansion is considered to be achieved when:
(1) Continuous structural concrete topping is used,

(2) The space between the ends of precast units or between the ends of units and the vertical face of
supports is filled with concrete or mortar, and

(3) The space between the ends of precast units and the vertical face of supports, or between the
ends of solid or hollow-core slab units does not exceed 0.25% of the length for normal weight
concrete members or 0.1% of the length for structural lightweight concrete members.

709.2.4 Concrete Columns.

709.2.4.1 Minimum Size. Table 709.2.4A and 709.2.4B show the minimum overall dimensions
of reinforced concrete columns for fire resistance ratings of 1 hour to 4 hours.
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Table 709.2.4A
Minimum Dimensions (in) of Concrete Columns

Fire Resistance Rating

Types of

Concrete 1hr 1-1/2 hr 2 hr 3hr 4 hr

Siliceous 8 8 10 12 14

Carbonate 8 8 10 11 12

Sand-Lightweight 8 8 9 10.5 12
lin=254mm

Table 709.2.4B
Minimum Dimensions (in) of Concrete Columns L
With Fire Exposure Conditions on Two Parallel Side

Types of Fire Resistance Rating

Concrete 1hr 1-1/2 hr 2 hr 3 hr 4 hr

Siliceous 8 8 8 8 10

Carbonate 8 8 8 8 10

Sand-Lightweight 8 8 8 8 10
1lin=25.4mm
Note:

1. The minimum dimensions are acceptable for rectangular columns with a fire exposure condition on 3
or 4 sides provided each of two parallel sides of the column are at least 36 inches in length.

709.2.4.2 Minimum Cover For R/C Columns. The minimum cover to the main longitudinal
reinforcement in columns for fire resistance ratings of 1 hour, 1 1/2 hours, 2 hours and 3 hours
shall be 1 1/2 inches (38 mm); for 4 hours the minimum cover to the main longitudinal
reinforcement shall be 2 inches (51 mm) for siliceous aggregate concrete and 1 1/2 inches (38
mm) for carbonate aggregate concrete or sand-lightweight concrete.

709.2.4.3 Precast Cover Units For Steel Columns. See 709.5.1.4.

709.3 Concrete Masonry
709.3.1 Concrete Masonry Walls.

709.3.1.1 The fire resistance rating of walls and partitions constructed of concrete masonry
units shall be determined from Table 709.3.1. The rating shall be based on the equivalent
thickness of the masonry and type of aggregate used.

709.3.1.2 Where plaster or gypsum wallboard is applied to the nonfire-exposed side of the wall,
the contribution of the finish to the total fire resistance rating shall be determined as follows: The
thickness of gypsum wallboard or plaster shall be corrected by multiplying the actual thickness
of the finish by applicable factor determined from Table 709.2.1.4A. This corrected thickness of
finish shall be added to the equivalent thickness of masonry and the fire resistance rating of the
masonry and finish determined from Table 709.3.1.

1996 NORTH CAROLINA BUILDING CODE 1997 Revisions 151



FIRE RESISTANT MATERIALS AND CONSTRUCTION

709.3.1.3 Where plaster or gypsum wallboard is applied to the fire-exposed side of the wall, the
contribution of the finish to the total fire resistance rating shall be determined as follows: The
time assigned to the finish as established by Table 709.2.1.4B shall be added to the fire
resistance rating determined in 709.3.1.1 for the masonry alone, or in 709.3.1.2 for the masonry
and finish on the nonfire-exposed side.
709.3.1.4 For a wall having no finish on one side or having different types or thicknesses of
finish on each side, the calculation procedures of this section shall be performed twice, i.e.,
assume that either side may be the fire-exposed side of the wall. The fire resistance rating of the
wall shall not exceed the lower of the two values calculated.
EXCEPTION: For exterior walls with more than 5 ft (1524 mm) of horizontal separation, the
fire shall be assumed to occur on the interior side only.
709.3.1.5 When the finish applied to a concrete masonry wall contributes to the fire resistance
rating, the masonry alone shall provide not less than one-half the total required fire resistance
rating.
709.3.1.6 Installation of finishes shall be as follows:
1. Gypsum wallboard and gypsum lath applied to concrete masonry or concrete walls shall be
secured to wood or steel furring members spaced not more than 16 inches (406 mm) o.c.
2. Gypsum wallboard shall be installed with the long dimension parallel to the furring
members and shall have all joints finished.
3. Other aspects of the installation of finishes shall comply with the applicable provisions of
Chapter 7 and Chapter 25.
709.3.2 Filled Core Spaces. Where all the core spaces of hollow or solid masonry are filled
with loose-fill material, such as vermiculite, perlite, or expanded shale, clay, slate or slag, the
equivalent thickness of the masonry shall be assumed to be the actual wall thickness.

Table 709.3.1
Minimum Equivalent Thickness® (in) of Bearing
Or Nonbearing Concrete Masonry Walls®3*

Fire Resistance Rating (hours)

Types of Aggregate 0.50 0.75 1 125 150 175 2 2.25 250 275 3 3.25 3.50 3.75 4

Pumice or 15 1.9 21 25 2.7 3.0 32 3.4 3.6 3.8 4.0 4.2 4.4 45 4.7
Expanded Slag

E?gfli;tgedsmlevﬂay 1.8 22 26 29 33 34 36 38 40 42 44 46 4.8 49 5.1

Limestone, Cinders, or 1.9 2.3 27 31 34 37 40 43 45 48 50 52 55 5.7 5.9
Unexpanded Slag

Calcareous Gravel 2.0 2.4 28 32 36 39 42 45 48 50 53 55 5.8 6.0 6.2
Siliceous Gravel 2.1 26 30 35 39 42 45 48 51 54 57 60 62 65 6.7
1lin=25.4mm

Note:

1. Equivalent thickness is the average thickness of the solid material in the unit. Determine the
equivalent thickness in accordance with ASTM C 140.

2. Values between those shown in the table can be determined by direct interpolation.

3. Where combustible members are framed into the wall, the thickness of solid material between the end
of each member and the opposite face of the wall, or between members set in from opposite sides,
shall not be less than 93% of the thickness shown in the table.

4. Requirements of ASTM C 55, C 73 or C 90 shall apply.
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709.3.3 Multiwythe Masonry Walls. The fire resistance rating of wall assemblies
constructed of multiple wythes of masonry materials may be based upon the fire resistance rating
period of each wythe and the continuous air space between each wythe in accordance with the
following formula:

0.59 0.59 0

Ra = (Ry P A AL A (EQ. 709.3.3)
Where:

Ra = Fire endurance rating of the assembly, hours
R1, Ry, ..., Ry, = Fire endurance rating of wythes for 1, 2, ...n (hours), respectively

A1, Ay, ..., Ay =0.30, factor for each continuous air space for 1, 2, ...n, respectively, having a
depth of 1/2 inch (12.7 mm) or more between wythes.

709.3.4 Concrete Masonry Lintels. Fire resistance ratings for concrete masonry lintels shall
be determined based upon the nominal thickness of the lintel and the minimum thickness of
concrete masonry or concrete, or any combination thereof, covering the main reinforcing bars, as
determined according to Table 709.3.4, or by approved alternate methods.

Table 709.3.4
Minimum Cover (in) on Main Reinforcing Bars
For Reinforced Concrete Masonry Lintels

Fire Resistance Rating

Lintel Thickness (in) Nominal 1hr 2 hr 3 hr 4 hr

6 1 1-1/4

8 1 1 1-3/4 3

10 or more 1 1 1 1-3/4
lin=254mm

709.3.5 Concrete Masonry Columns. Concrete masonry columns shall be designed (and
reinforced) in accordance with applicable requirements of this code. The fire resistance rating
shall be determined based upon the least plan dimension of the column in accordance with Table
709.3.5 or by approved alternate methods.

Table 709.3.5
Minimum Dimension (in) of Concrete Masonry Columns

Fire Resistance Rating

1hr 2 hr 3hr 4 hr
8 10 12 14
1in=25.4mm

709.4 Brick and Tile Masonry
709.4.1 Clay Masonry Walls.

709.4.1.1 The fire resistance ratings of walls or partitions constructed of clay masonry units
shall be determined from Table 709.4.1A, 709.4.1B or 709.4.1C.
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709.4.1.2 Where plaster is applied to the wall, the total fire resistive rating shall be determined
by the formula:

R =R +pl) ' (Eq. 709.4.1.2)

where R = the fire endurance of the assembly, minutes;
R, =the fire endurance of the individual wall, minutes;
and pl = coefficient for thickness of plaster.

Values for Rno'59 for use in Eq. 709.4.1.2 are given in Table 709.4.1D. Coefficients for thickness
of plaster shall be selected from Table 709.4.1E based on the actual thickness of plaster applied
to the wall or partition and whether one or two sides of the wall are plastered.

709.4.1.3 Where a continuous air space separates multiple wythes of the wall or partition, the
total fire resistance rating shall be determined by the formula:

R= R %P +R% + .+ R, +as)t (Eq. 709.4.1.3)

where R = the fire endurance of the assembly, minutes;

R1, Ry, ..., Ry, =the fire endurance of the individual wythes, minutes;
and as = coefficient for continuous air space.

Values for RnO'S9 for use in Eq. 709.4.1.3 are given in Table 709.4.1 D. Coefficients for the

thickness of a 1/2 inch to 3 1/2 inch (12.7 to 89 mm) continuous air space separating two
individual wythes shall be 0.3 for one continuous air space or 0.66 for two continuous air spaces.

709.4.1.4 For a wall having no finish on one side or having different types or thicknesses of
finish on each side, the calculation procedures of this section shall be performed twice, i.e.,
assume that either side may be the fire-exposed side of the wall. The fire resistance of the wall
shall not exceed the lower of the two values determined.

EXCEPTION: For exterior walls with more than 5 ft (1524 mm) of horizontal separation, the
fire shall be assumed to occur on the interior side only.

709.4.2 Hollow Clay Masonry Walls. The fire resistance rating for hollow clay masonry
walls and partitions may be determined from Table 709.4.2 based on the equivalent thickness of
the hollow clay masonry units. The fire resistance rating determined from Table 709.4.2 may be
used in the calculated fire resistance rating procedures in 709.4.1 or 709.4.3.

709.4.3 Multiwythe Walls.

709.4.3.1 The fire resistance rating for walls or partitions consisting of two or more dissimilar
wythes may be determined by the formula:

0.59 0.59 i

R=R"?+R> + ... + R )Y (Eq. 709.4.3)

where R = the fire endurance of the assembly, minutes;
R1, Ry, ..., Ry, =the fire endurance of the individual wythes, minutes;

Values for R, for use in Eq. 709.4.3 are given in Table 709.4.1D.

709.4.3.2 For walls which consist of two or more wythes of different materials (concrete or
concrete masonry units) in combination with clay masonry units, the fire resistance rating of the
different materials may be determined from Table 709.2.1.1 for concrete; Table 709.3.1 for
concrete masonry units or Table 709.4.1A, 709.4.1B or 709.4.1C for clay and tile masonry units.
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Table 709.4.1A

Fire Resistance Periods of Bearing and Nonbearing

Clay Brick Masonry Walls or Partitions™?

Wall or Partition Assembly (minimum nominal thickness)

Member Framed into
Wall or Partition

Combustible
(minutes)

Noncombustible

(minutes)

CLAY OR SHALE, SOLID
4 in brick

6 in brick

8 in brick

12 in brick

CLAY OR SHALE, HOLLOW

8 in brick
71% solid
60% solid, cells filled with loose-fill insulation

12 in brick
64% solid

CLAY OR SHALE, ROLOCK

8 in Hollow Rolok
12 in Hollow Rolok
8 in Hollow Rolok Bak

CAVITY WALLS, CLAY OR SHALE

8 in wall
two 3-inch (actual) brick withes separated by 2-inch air
space; masonry joint reinforcement spaced 16 in o.c.
vertically

9 in wall
two nominal 4-inch withes separated by 2-inch air space;
1/4-inch metal ties for each 3 sq ft of wall area

CLAY OR SHALE BRICK, METAL FURRING CHANNELS

5in wall
4-inch nominal brick (75% solid) backed with a hat-shaped
metal furring channel 3/4-inch thick formed from 0.021-inch
sheet metal attached to brick wall on 24-inch centers with
approved fasteners; and 1/2-inch Type X gypsum board
attached to the metal furring strips with 1-inch long Type S
screws spaced 8 inches on center.

HOLLOW CLAY TILE, BRICK FACING

8 in wall
4-inch units (40% solid)® plus 4-inch solid brick

12 in wall
8-inch units (40% solid)® plus 4-inch solid brick

120
240

60

120

75
153
240

180
240
240

150
240
240

180

240

120

210

240

1in=25.4mm
Note:

1. Units shall comply with the requirements of ASTM C 62, C 126, C 216 or C652.
2. A 9-inch wall has a 120-minute rating if the hollow spaces near combustible members are filled with

fire resistance materials for the full thickness of the wall and for at least 4 inches above and below and

between the combustible members.
3. Units shall comply with the requirements of ASTM C 34.
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Table 709.4.1B
Fire Resistance Periods of Bearing and Nonbearing
Clay Tile Masonry Walls or Partitions®

Member Framed into
Wall or Partition

Combustible Noncombustible

Wall or Partition Assembly (minimum nominal thickness) (minutes) (minutes)
HOLLOW CLAY TILE
8-inch unit
2 cells in wall thickness, 40% solid 45 75
2 cells in wall thickness, 43% solid 45 90
2 cells in wall thickness, 46% solid 60 105
2 cells in wall thickness, 49% solid 75 120
3 or 4 cells in wall thickness, 40% solid 45 105
3 or 4 cells in wall thickness, 43% solid 45 120
3 or 4 cells in wall thickness, 48% solid 60 150
3 or 4 cells in wall thickness, 53% solid 75 180
12-inch unit
3 cells in wall thickness, 40% solid 120 150
3 cells in wall thickness, 45% solid 150 180
3 cells in wall thickness, 49% solid 180 210
12-inch unit
2 units with 3 or 4 cells in wall thickness, 40% solid 120 210
2 units with 3 or 4 cells in wall thickness, 45% solid 150 240
2 units with 3 or 4 cells in wall thickness, 53% solid 180 240
16-inch unit
2 or 3 units with 4 or 5 cells in wall thickness, 40% solid 240 240

STRUCTURAL CLAY TILE

4-inch unit N
1 cells in wall thickness, 40% solid“* - 75
1 cells in wall thickness, 40% solid** - 75
6-inch unit
1 cell in wall thickness, 30% solid*"* - 120
1 cell in wall thickness, 30% solid** - 120
3 cells in wall thickness, 45% solid* --- 60

HOLLOW STRUCTURAL CLAY TILE

8-inch unit
2 cells in wall thickness, 40% solid 45 75
2 cells in wall thickness, 49% solid 75 120
2 cells in wall thickness, 46% solid 60 105
2 or 4 cells in wall thickness, 53% solid 75 180
12-inch unit
3 cells in wall thickness, 40% solid 120 150
3 cells in wall thickness, 45% solid 150 180
3 cells in wall thickness, 49% solid 180 210
12-inch unit
2 units with 3 cells in wall thickness, 40% solid 120 210
2 units with 3 or 4 cells in wall thickness, 45% solid 150 240
16-inch unit
2 units with 4 cells in wall thickness, 43% solid 240 240
2 or 3 units with 4 or 5 cells in wall thickness, 40% solid 240 240
1in=254mm
Notes:

1. Units shall comply with the requirements of ASTM C 34, C 56, C 212 or 530.
2. Ratings are for dense hard-burned clay shale.

3. Cells filled with tile, stone, slag, cinders or sand mixed with mortar.

4. Ratings are for medium-burned clay tile.
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Table 709.4.1C
Fire Resistance Periods of Bearing Steel Framed
Brick Veneer Walls or Partitions

Wall or Partition Assembly Plaster Side Brick Faced Side
Exposed (hr) Exposed (hr)

Outside facing of steel studs:

1/2-in wood fiberboard sheathing next to studs, 3/4-in air

space formed with 3/4 x 1-5/8-in wood strips placed over the

fiberboard and secured to the studs; metal or wire lath nailed

to such strips, 3-3/4-in brick veneer held in place by filling 3/4- 1-1/2 4
in air space between the brick and the lath with mortar.

Inside facing of studs:

3/4-in unsanded gypsum plaster on metal or wire lath attached
to 5/16-in wood strips secured to edges of the studs.

Outside facing of steel studs:

1-in insulation board sheathing attached to studs, 1-in air

space, and 3-3/4-inch larick veneer attached to steel frame

with metal ties every 5" course. 1-1/2 4
Inside facing of studs:

7/8-inch sanded gypsum plaster (1:2 mix) applied on metal or

wire lath attached directly to the studs.

Same as above except use 7/8-in vermiculite-gypsum plaster
or 1-in sanded gypsum plaster (1:2 mix) applied to metal or 2 4
wire.

Outside facing steel studs:

1/2-in gypsum sheathing board, attached to studs, and 3-3/4-
in brick veneer attached to steel frame with metal ties every 5'
course.

Inside facing of studs:

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

1in=25.4 mm

Table 709.4.1D
Values of R,**°
(For Use in Eq. 709.4.1.2, 709.4.1.3 or 709.4.3)

R, minutes R,*-°°
60 11.20
120 16.85
180 21.41
240 25.37
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Table 709.4.1E
Coefficient for Plaster®

Thickness of plaster, inches One Side Two Side

1/2 (12/7 mm) 0.3 0.6

5/8 (15.9 mm) 0.37 0.75

3/4 (19.1 mm) 0.45 0.90
Note:

1. Values listed in table are for 1:3 sanded gypsum plaster.

Table 709.4.2
Minimum Equivalent Thickness® (in) of Bearing or
Nonbearing Clay Masonry Walls*?

Fire Resistance Rating
Type of Material 1hr 2 hr 3 hr 4 hr
Hollow brick? of clay or shale, not filled 2.3 3.4 4.3 5.0

Hollow brick* of clay or shale, grouted or filled
with perlite, vermiculite, or expanded shale
aggregate 3.0 4.4 5.5 6.6

1in=25.4mm

Notes:

1. Equivalent thickness is the average thickness of the solid material in the wall. It may be found by
taking the total volume of a wall unit, subtracting the volume of the core spaces and dividing this by the
area of the exposed face of the unit.

2. Values between those shown in the table can be determined by direct interpolation.

3. Where combustible members are framed in the wall, the thickness of solid material between the end of
each member and the opposite face of the wall, or between members set in from opposite sides, shall
be not less than 93% of the thickness shown in the table.

4. Requirements of ASTM C 652 shall apply.

709.5 Steel Assemblies
709.5.1 Structural Steel Columns.
709.5.1.1 General.

709.5.1.1.1 These procedures establish a basis for determining the fire resistance of column
assemblies as a function of the thickness of fire resistant material and, the weight, W and heated
perimeter D of steel columns. As used in these sections, W is the average weight of a structural
steel column in pounds per linear foot. The heated perimeter D is the inside perimeter of the fire
resistant material in inches as illustrated in Figure 709.5.1A.

709.5.1.1.2 The application of these procedures shall be limited to column assemblies in which
the fire resistant material is not designed to carry any of the load acting on the column.

709.5.1.1.3 In the absence of substantiating fire endurance test results, ducts, conduit, piping,
and similar mechanical, electrical, and plumbing installations shall not be embedded in any
required fire resistant materials.

709.5.1.1.4 Table 709.5.1 A contains weight to heated perimeter ratios (W/D) for both contour

and box fire resistant protection profiles, for the wide flange shapes most often used as columns.
For different fire resistant profiles or column cross sections, the weight to heated perimeter ratios
(W/D) shall be determined in accordance with the definitions given in this section.
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D = 4bs+ 2d - 2t D =2(a+h) D = 2(bs + d)

Figure 709.5.1A

Determination of the Heated Perimeter
Of Structural Steel Columns

1in=25.mm
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Table 709.5.1A
W/D Ratios for Steel Columns

Structural Contour Box Structural Contour Box
Shape Profile Profile Shape Profile Profile
W14 x 233 2.49 3.65 W10 x 112 1.78 2.57
x 211 2.28 3.35 x 100 1.61 2.33
x 193 2.10 3.09 X 88 1.43 2.08
x 176 1.93 2.85 X 77 1.26 1.85
x 159 1.75 2.60 X 68 1.13 1.66
x 145 1.61 2.39 X 60 1.00 1.48
x 132 1.52 2.25 X 54 0.91 1.34
x 120 1.39 2.06 X 49 0.83 1.23
x 109 1.27 1.88 X 45 0.87 1.24
X 99 1.16 1.72 X 39 0.76 1.09
x 90 1.06 1.58 x 33 0.65 0.93
X 82 1.20 1.68
X 74 1.09 1.53 W8 x67 1.34 1.94
X 68 1.01 141 x 58 1.18 1.71
x 61 0.91 1.28 x 48 0.99 1.44
x 53 0.89 1.21 x 40 0.83 1.23
X 48 0.81 1.10 x 35 0.73 1.08
X 43 0.73 0.99 x31 0.65 0.97
X 28 0.67 0.96
W12 x 190 2.46 3.51 x24 0.58 0.83
x 170 2.22 3.20 x21 0.57 0.77
x 152 2.01 2.90 x 18 0.49 0.67
x 136 1.82 2.63
x 120 1.62 2.36 W6 x25 0.69 1.00
x 106 1.44 2.11 x 20 0.56 0.82
X 96 1.32 1.93 x 16 0.57 0.78
x 87 1.20 1.76 x15 0.42 0.63
X 79 1.10 1.61 x12 0.43 0.60
X 72 1.00 1.48 X 9 0.33 0.46
X 65 0.91 1.35
x 58 0.91 1.31 W5 x19 0.64 0.93
x 53 0.84 1.20 x 16 0.54 0.80
x 50 0.89 1.23
X 45 0.81 1.12 W4 x13 0.54 0.79
x 40 0.72 1.00

1 plf/in = 0.059 kg/m/mm

160 1997 Revisions 1996 NORTH CAROLINA BUILDING CODE



FIRE RESISTANT MATERIALS AND CONSTRUCTION

709.5.1.2 Gypsum Wallboard Protection.

709.5.1.2.1 The fire resistance of structural steel columns with weight to heated perimeter ratio
(WI/D) less than or equal to 3.65 and which are protegtggl with Type X gypsum wallboard may be
determined from the following expression:

Where R = fire resistance(minutes),

h = total thickness of gypsum wallboard (inches),
D = heated perimeter of the structural steel column (inches), and
W’ = total weight of the structural steel column and gypsum wallboard
protection (pounds per linear foot).
Or, W = W +50hD/144

709.5.1.2.2 The gypsum wallboard shall be supported as illustrated in either Figure 709.5.1B
for fire resistance ratings of 4 hours or less, or Figure 709.5.1C for fire resistance ratings of 3
hours or less.

709.5.1.2.3 The fire resistance of structural steel columns can be determined from Figure
709.5.1D for various thicknesses of gypsum wallboard as a function of the weight to heated
perimeter ratio (W/D) of the column. For structural steel columns with weight to heated
perimeter ratios (W/D) greater than 3.65, the thickness of gypsum wallboard required for
specified fire resistance ratings shall be the same as the thickness determined for a W14x233
wide flange shape.
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Figure 709.5.1B
Gypsum Wallboard Protected Structural Steel
Columns with Sheet Steel Column Covers

1in=25.4 mm)
NOTES:
1. Structural steel column, either wide flange or tubular shapes.

2. Type X gypsum wallboard in accordance with ASTM C 36. For single layer applications the wallboard shall be
applied vertically with no horizontal joints. For multiple layer application, horizontal joints are permitted at a
minimum spacing of 8ft (2438 mm) provided that the joints in successive layers are staggered at least 12 inches
(305 mm). The total required thickness of wallboard shall be determined on the basis of the specified fire
resistance rating and the weight to heated perimeter ratio (W/D) of the column. For fire resistance ratings of 2
hours or less, one of the required layers of gypsum wallboard may be applied to the exterior of the sheet steel
column covers with 1 inch (25.4 mm) long Type S screws spaced 1 inch (25.4 mm) from the wallboard edge and 8
inches (203 mm) on center. For such installations, 0.0149 inch (0.378 mm) minimum thickness galvanized steel
corner beads with 1 1/2-inch (38 mm) legs shall be attached to the wallboard with Type S screws spaced 12
inches (305 mm) on center.

3. For fire resistance ratings of 3 hours or less, the column covers shall be fabricated from 0.0239 inch (0.607 mm)
minimum thickness galvanized or stainless steel. For 4 hour fire resistance ratings, the column covers shall be
fabricated from 0.0239 inch (0.607 mm) minimum thickness stainless steel. The column covers shall be erected
with the Snap Lock or Pittsburgh joint details.

For fire resistance ratings of 2 hours or less, column covers fabricated from 0.0269 inch minimum thickness
galvanized or stainless steel may be erected with lap joints. The lap joints may be located anywhere around the
perimeter of the column cover. The lap joints shall be secured with 1/2 inch (12.7 mm) long No. 8 sheet metal
screws spaced 12 inches (305 mm) on center.

The column covers shall be provided with a minimum expansion clearance of 1/8 inch per linear foot (10.4 mm/m)
between the ends of the cover and any restraining construction.
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2 LAYERS=11/4"0OR 1”

3LAYERS=17/8"0OR11/2" 4 LAYERS =21/2" OR 2”

Figure 709.5.1C

Gypsum Wallboard Protected Structural Steel Columns
with Steel Stud/Screw Attachment System

1lin=25.4 mm
Notes:

1.
2.

3.

o

Structural steel column, either wide flange or tubular shapes.

1 5/8 inch (41.3 mm) deep studs fabricated from 0.0179 inch (0.46 mm) minimum thickness galvanized steel with 1 5/16 or 1 7/16
inch (33.3 or 36.5 mm) legs. The length of the steel studs shall be 1/2 inch(12.7 mm) less than the height of the assembly.

Type X gypsum wallboard in accordance with ASTM C 36. For single layer applications, the wallboard shall be applied vertically
with no horizontal joints. For multiple layer applications, horizontal joints are permitted at a minimum spacing of 8ft (2438 mm)
provided that the joints in successive layers are staggered at least 12 inches (305.mm). The total required thickness of wallboard
shall be determined on the basis of the specified fire resistance rating and the weight-to-heated-perimeter ratio (W/D) of the
column.

. Galvanized 0.0149 inch (0.378 mm) minimum thickness steel corner beads with 1 1/2 inch (38.1 mm) legs attached to the

wallboard with 1 inch (25.4 mm) long, Type S screws spaced 12 inches (305 mm) on center.

. No. 18 SWG steel tie wires spaced 24 inches (610 mm) on center.
. Sheet metal angles with 2 inch legs fabricated from 0.0209 inch (0.531 mm) minimum thickness galvanized steel.
. Type S screws 1 inch (25.4 mm) long shall be used for attaching the first layer of wallboard to the steel studs and the third layer to

the sheet metal angles at 24 inches (610 mm) on center. Type S screws 1 3/4 inches (44.5 mm) long shall be used for attaching
the second layer of wallboard to the steel studs and the fourth layer to the sheet metal angles at 12 inches (305 mm) on center.
Type S screws 2 1/4 inches (57.2 mm) long shall be used for attaching the third layer of wallboard to the steel studs at 12 inches
(305 mm) on center.
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Figure 709.5.1D

Fire Resistance of Structural Steel Columns? Protected with Various Thickness of
Type X Gypsum Wallboard

lin=254mm
1 plf/in = 0.059 kg/m/mm
NOTE:

The W/D ratios for typical wide flange columns are listed in Table 709.5.1A. For other column shapes,
the W/D ratios shall be determined in accordance with 709.5.1.1.

709.5.1.3 Spray-Applied Fire Resistant Materials.

709.5.1.3.1 The fire resistance of wide flange structural steel columns protected with spray-
applied fire resistant materials, as illustrated in Figure 709.5.1E, may be determined from the
following expression:

R = [C; (W/D) + Cy] h

Where R = fire resistance (minutes),
h =thickness of spray-applied fire resistant material (inches),
D = heated perimeter of the structural steel column (inches),
C; and C, = material-dependent constants, and
W = weight of structural steel column (pounds per linear foot)
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709.5.1.3.2 The material-dependent constants, C; and C,, shall be determined for specific fire
resistant materials on the basis of standard fire endurance tests in accordance with 701. Unless
evidence is submitted to the building official substantiating a broader application, this expression
shall be limited to determining the fire resistance of structural steel columns with weight to
heated perimeter ratios (W/D) between the largest and smallest columns for which standard fire
endurance test results are available.

709.5.1.3.3 Spray-applied fire resistant materials shall be identified by density and thickness
required for a given fire resistance rating.

Figure 709.5.1E

Wide Flange Structural Steel Columns with
Spray-Applied Fire Resistant Materials

709.5.1.4 Concrete Protected Columns.

709.5.1.4.1 The fire resistance of structural steel columns protected with concrete, as illustrated
in Figure 709.5.1F (a) and (b), may be determined from the following expression:

R =R (1 + 0.03m)
Where Ry = 10 (W/D)%7 + 17 (h**/k; ®2) (1 + 26 (H/pccch (L + h))°%)

As used in these expressions:
R = fire endurance at equilibrium moisture conditions (minutes)
R, = fire endurance at zero moisture content (minutes)
m = equilibrium moisture content of the concrete by volume (percent)
W = average Weight of the steel column (pounds per linear foot)
D = heated perimeter of the steel column (inches)
h = thickness of the concrete cover (inches)
k. = ambient temperature thermal conductivity of the concrete (Btu/hr ft °F)
H = ambient temperature thermal capacity of the steel column = .11W (Btu/ft °F)
pc = concrete density (pounds per cubic foot)
cc = ambient temperature specific heat of concrete (Btu/lb °F)
L = interior dimension of one side of a square concrete box protection (inches)
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709.5.1.4.2 For wide flange steel columns completely encased in concrete with all re-entrant
spaces filled (Figure 709.5.1 F(c)), the thermal capacity of the concrete within the re-entrant
spaces may be added to the thermal capacity of the steel column, as follows:

H = 0.11W + (pcCc/144) (bed - AS)
Where bs = flange width of the steel column (inches),
d = depth of the steel column (inches), and
A = cross sectional area of the steel column (sq in).

709.5.1.4.3 If specific data on the properties of concrete is not available, the values given in
Table 709.5.1B may be used.

TABLE 709.5.1B
PROPERTIES OF CONCRETE

Normal Weight Concrete Structural Lightweight Concrete
Thermal conductivity (kc) ~ 0.95 Btu/hr ft °F (1.644 W/(m*K))  0.35 Btu/hr ft °F (0.606 W/(m*K))
Specific heat (c¢) 0.20 Btu/lb °F (837.4 J/(kg*K)) 0.20 Btu/lb °F (837.4 J/(kg*K))
Density (p¢) 145 pcf (2322.7 kg/m3) 110 pcf (1762.0 kg/m3)
Equilibrium (free) moisture 4% 5%

content (m) by volume

709.5.1.4.4 For structural steel columns encased in concrete with all re-entrant spaces filled
(Figure 709.5.1 F(c)), Tables 709.5.1C and 709.5.1D give the thickness of concrete cover
required for various fire resistance ratings for typical wide flange sections. The thicknesses of
concrete given in these tables also apply to structural steel columns larger than those listed.

709.5.1.4.5 For structural steel columns protected with precast concrete column covers as
shown in Figure 709.5.1 F(a), Table 709.5.1E gives the thickness of the column covers required
for various fire resistance ratings for typical wide flange shapes. The thicknesses of concrete
given in these tables also apply to structural steel columns larger than those listed.
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@) (b) (©)
PRECAST CONCRETE CONCRETE
CONCRETE ENCASED ENCASED
COLUMN STRUCTURAL WIDE FLANGE
COVERS TUBE SHAPE

FIGURE 709.5.1F
CONCRETE PROTECTED STRUCTURAL STEEL COLUMNS !
Notes

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

2. Joints shall be protected with a minimum 1 inch (25.4 mm) thickness of ceramic fiber blanket but in no
case less than one-half the thickness of the column cover (See 709.2.1.3).
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Table 709.5.1C

Minimum Cover (In) for Steel Columns
Encased in Normal Weight Concrete!

(Figure 709.5.1F(c))

Structural
Shape

Fire Resistance Rating (Hours)

11/2

2

3

W14 X233
X176
X132
X 90
X 61
X 48
X 43

11/2

11/2

11/2

21/2

21/2

W12 X152
X 96
X 65
X 50
X 40

11/2

11/2

21/2

2172

W10 X 88
X 49
X 45
X 39
X33

11/2

11/2

21/2

31/2

w8 X 67
X 58
X 48
X 31
X21
X 18

11/2

11/2

2172

31/2

W6 X 25
X 20
X 16
X 15
X9

11/2

11/2

21/2

31/2

31/2

1in=25.4 mm
Note:

1. The tabulated thicknesses are based upon the assumed properties of normal weight concrete given in
Table 709.5.1B.
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Table 709.5.1D

Minimum Cover (In) for Steel Columns
Encased in Structural Lightweight Concrete®

(Figure 709.5.1F(c))

Fire Resistance Rating (Hours)

Structural
Shape 1 11/2 2 3 4
1
W14 X233 11/2
X193 1
X 74 1 1 11/2 2
X 61
21/2
X 43 11/2 2
W12 X 65 1 11/2 2
X 53 1 1
2 21/2
X 40 11/2
W10 X112
11/2 2
X 88 1
1 1
X 60
2 21/2
X 33 11/2
W8 X 35 ) 21/2
X 28 1
1 11/2
X 24 3
21/2
X 18 11/2
1in=254mm
Note:

1. The tabulated thicknesses are based upon the assumed properties of structural leightweight concrete
given in Table 709.5.1B.
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Table 709.5.1E
Minimum Cover (In) for Steel Columns
In Normal Weight Precast Covers?
(Figure 709.5.1F(a))

Fire Resistance Rating (Hours)

Structural
Shape 1 11/2 2 3

W14 X233
11/2
X211 21/2
X176 11/2 31/2
X145 2
11/2
X109 3
X 99 4
X 61 2 21/2
31/2
X 43 41/2
W12 X190 11/2
21/2
X152 31/2
11/2
X120 2
X 96 11/2 3
X 87 2 21/2 4
X 58
31/2
X 40 41/2
W10 X112 31/2
11/2 2
X 88 3
X 77 11/2 4
X 54 2 21/2
31/2
X33 41/2
W8 X 67 11/2 2 3
X 58 4
X 48 2 21/2
11/2 31/2
X 28

X21 41/2
21/2 3
X 18 4
W6 X 25 2 21/2
X 20 11/2

X 16
21/2 3
X 12 4

X9 5

31/2

41/2

1lin=25.4mm
Note:
1. The tabulated thicknesses are based upon the assumed properties of normal weight concrete given in Table 709.5.1B.
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Table 709.5.1F
Minimum Cover (In) for Steel Columns
In Structural Lightweight Precast Covers?®

(Figure 709.5.1F(a))

Structural Fire Resistance Rating (Hours)
Shape 1 11/2 2 3 4
W14 X233
X176 2
X145 11/2
X132
X109
X 99
X 68 2
X 43 3
W12 X190
X152 2
X136 11/2
X 106 21/2
X 96 11/2 11/2 3
X 87
X 65 2
X 40
W10 X112 2
X100 11/2
X 88
X 77 11/2
X 60
X 39 31/2
X33 2
W8 X 67 11/2 3
X 48 11/2 2102
X 35 11/2 2 31/2
X 28 3

X 18 21/2 4
W6 X 25 2 31/2
X 15 11/2 2 3

21/2 4
X9 31/2

lin=254mm
Note:
1. The tabulated thicknesses are based upon the assumed properties of structural lightweight concrete given in Table 709.5.1B.

21/2

11/2 11/2 3
2172

31/2

21/2

31/2

11/2 2172
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709.5.1.4.6 The fire resistance of structural steel columns protected with concrete masonry
units as illustrated in Figure 709.5.1G, may be determined from the following expression:

Ro = 2.282 (Ay/Ps)%" + {15.2 (TM/K®2) 3 x [1.0 + 42.7 { (As/rTe) / (L + Te) 3 %9

Where:
R, = fire resistance rating of steel column at zero moisture content (hours).
As = cross-sectional area of steel column (sq ft).
Te = equivalent thickness of concrete masonry protection (ft).
= inner perimeter of concrete masonry protection (ft).
= heated perimeter of steel column (ft) = 2d + 4w
= depth of steel column (ft).
= width of steel column flange (ft).
= density of concrete masonry (pcf)
= ambient thermal conductivity of concrete masonry (Btu/hr/ft °F).
= p/4 for square perimeter (ft)

Refer to Note at Figure 709.5.1G for calculation of rectangular box protection: T, = h

If specific data on the properties of concrete masonry is not available, the values in Table
709.5.1G may be used:

Table 709.5.1G
Properties of Concrete Masonry Units

Density (r) Thermal Conductivity (K)
Lb/ft® BTU/hr/ft. “F
80 0.207

85 0.228

90 0.252

95 0.278

100 0.308

105 0.340

110 0.376

115 0.416

120 0.459

125 0.508

130 0.561

135 0.620

140 0.685

145 0.758

150 0.837

1 Ib/t® = 16.0185 kg/m®
1 BTU/hr/ft x °F = 1.731 W/(m x K)
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i protielinl ] T

y 7%///&'i . 4

et o QRN
/|

7 277777777—2f

Figure 709.5.1G
Concrete Masonry Protected
Structural Steel Columns?

Note:

1. The dimension L in the fire resistance equation shall be the average of L; and L,. The dimension h in
the fire resistance equation shall be based on the equivalent thickness of the concrete masonry unit.
For solid concrete masonry, h equals the lesser of t; or t,. For hollow concrete masonry, h equals the
lesser of t; or t,, times the percent solid of the unit expressed as a decimal.

709.5.2 Structural Steel Beams and Girders.
709.5.2.1 Determination of Fire Resistance.

709.5.2.1.1 These procedures establish a basis for determining the fire resistance of structural
steel beams and girders which differ in size from that specified in approved fire resistant
assemblies as a function of the thickness of fire resistant material and the weight (W) and heated
perimeter (D) of the beam or girder. As used in these sections, W is the average weight of a
structural steel member in pounds per linear foot. The heated perimeter, D, is the inside
perimeter of the fire resistant material in inches as illustrated in Figure 709.5.2.

709.5.2.1.2 The weight to heated perimeter ratios (W/D), for both contour and box fire resistant
protection profiles, for the wide flange shapes most often used as beams or girders are given in
Table 709.5.2. For different shapes, the weight to heated perimeter ratios (W/D) shall be
determined in accordance with the definitions given in this section.

709.5.2.1.3 Except as provided for in 709.5.2.2, structural steel beams in approved fire resistant
assemblies shall be considered the minimum permissible size. Other beam or girder shapes may
be substituted provided that the weight to heated perimeter ratio (W/D) of the substitute beam is
equal to or greater than that of the beam specified in the approved assembly.
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D = 3bs + 2d - 2t

Figure 709.5.2

Determination of the Heated Perimeters of
Structural Steel Beams and Girders

174 1997 Revisions 1996 NORTH CAROLINA BUILDING CODE



FIRE RESISTANT MATERIALS AND CONSTRUCTION

Table 709.5.2

Weighty to Heated Perimeter Ratios (W/D)
For Typical Wide Flange Beam and Girder Shapes

Structural Contour Box Structural Contour Box
Shape Profile Profile Shape Profile Profile
W36 X300 2.47 3.33 W24 X 84 1.13 1.47
X280 2.31 3.12 X 76 1.03 1.34
X260 2.16 2.92 X 68 0.92 1.21
X245 2.04 2.76 X 62 0.92 1.14
X230 1.92 2.61 X 55 0.82 1.02
X210 1.94 2.45
X194 1.80 2.28 W21 X147 1.83 2.60
X182 1.69 2.15 X132 1.66 2.35
X170 1.59 2.01 X122 1.54 2.19
X160 1.50 1.90 X111 1.41 2.01
X150 141 1.79 X101 1.29 1.84
X135 1.28 1.63 X 93 1.38 1.80
X 83 1.24 1.62
W33 X241 2.11 2.86 X 73 1.10 1.44
X221 1.94 2.64 X 68 1.03 1.35
X201 1.78 2.42 X 62 0.94 1.23
X152 151 1.94 X 57 0.93 1.17
X141 141 1.80 X 50 0.83 1.04
X130 1.31 1.67 X 44 0.73 0.92
X118 1.19 1.53
W18 X119 1.69 2.42
W30 X211 2.00 2.74 X106 1.52 2.18
X191 1.82 2.50 X 97 1.39 2.01
X173 1.66 2.28 X 86 1.24 1.80
X132 1.45 1.85 X 76 1.11 1.60
X124 1.37 1.75 X71 1.21 1.59
X116 1.28 1.65 X 65 1.11 1.47
X108 1.20 1.54 X 60 1.03 1.36
X 99 1.10 1.42 X 55 0.95 1.26
X 50 0.87 1.15
W27 X178 1.85 2.55 X 46 0.86 1.09
X161 1.68 2.33 X 40 0.75 0.96
X146 1.53 2.12 X 35 0.66 0.85
X114 1.36 1.76
X102 1.23 1.59 W16 X100 1.56 2.25
X 94 1.13 1.47 X 89 1.40 2.03
X 84 1.02 1.33 X77 1.22 1.78
X 67 1.07 1.56
W24 X162 1.85 2.57 X 57 1.07 1.43
X146 1.68 2.34 X 50 0.94 1.26
X131 1.52 2.12 X 45 0.85 1.15
X117 1.36 1.91 X 40 0.76 1.03
X104 1.22 1.71 X 36 0.69 0.93
X 94 1.26 1.63 X 31 0.65 0.83
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Table 709.5.2 (Continued)

Weight to Heated Perimeter Ratios (W/D)
For Typical Wide Flange Beam and Girder Shapes

Structural Contour Box Structural Contour Box
Shape Profile Profile Shape Profile Profile
W16 X 26 0.55 0.70 W10 X 68 1.35 2.20
X 60 1.20 1.97
W14 X132 1.83 3.00 X 54 1.09 1.79
X120 1.67 2.75 X 49 0.99 1.64
X109 1.53 2.52 X 45 1.03 1.59
X 99 1.39 2.31 X 39 0.94 1.40
X 90 1.27 211 X 33 0.77 1.20
X 82 1.41 2.12 X 30 0.79 1.12
X 74 1.28 1.93 X 26 0.69 0.98
X 68 1.19 1.78 X 22 0.59 0.84
X 61 1.07 1.61 X 19 0.59 0.78
X 53 1.03 1.48 X 17 0.54 0.70
X 48 0.94 1.35 X 15 0.48 0.63
X 43 0.85 1.22 X 12 0.38 0.51
X 38 0.79 1.09
X 34 0.71 0.98 W8 X 67 1.61 2.55
X 30 0.63 0.87 X 58 1.41 2.26
X 26 0.61 0.79 X 48 1.18 1.91
X 22 0.52 0.68 X 40 1.00 1.63
X 35 0.88 1.44
W12 X 87 1.44 2.34 X 31 0.79 1.29
X 79 1.32 2.14 X 28 0.80 1.24
X72 1.20 1.97 X 24 0.69 1.07
X 65 1.09 1.79 X 21 0.66 0.96
X 58 1.08 1.69 X 18 0.57 0.84
X 53 0.99 1.55 X 15 0.54 0.74
X 50 1.04 1.54 X 13 0.47 0.65
X 45 0.95 1.40 X 10 0.37 0.51
X 40 0.85 1.25
X 35 0.79 1.11 W6 X 25 0.82 1.33
X 30 0.69 0.96 X 20 0.67 1.09
X 26 0.60 0.84 X 16 0.66 0.96
X 22 0.61 0.77 Cc15 0.51 0.83
X 19 0.53 0.67 X 12 0.51 0.75
X 16 0.45 0.57 X 9 0.39 0.57
X 14 0.40 0.50
W5 X 19 0.76 1.24
W10 X112 2.14 3.38 X 16 0.65 1.07
X100 1.93 3.07
X 88 1.72 2.75 W4 X 13 0.65 1.05
X77 1.52 2.45
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709.5.2.2 Spray-Applied Fire Protection

709.5.2.2.1 The provisions in this section apply to structural steel beams and girders protected
with spray applied cementitious or mineral fiber materials. Larger or smaller beam and girder
shapes may be substituted for beams specified in approved fire resistant assemblies provided that
the thickness of fire protection material is adjusted in accordance with the following expression:

W,/ D7 +0.60
hp=| ———— | hy
W,/ D, +0.60
Where h = thickness of spray-applied fire protection in inches,
W = weight of the structural steel beam or girder in pounds per linear foot, and
D = heated perimeter of the structural steel beam or girder in inches.

Subscript 1 refers to the beam and fire protection thickness in the approved assembly.

Subscript 2 refers to the substitute beam or girder and the required thickness of fire protection
material.

709.5.2.2.2 The equation in 709.5.2.2.1 is limited to beams with a weight to heated perimeter
ratio (W/D) of 0.37 or greater. The minimum thickness of protection shall not be less than 3/8
inch (9.5 mm).

709.5.2.3 Structural Steel Trusses. The fire resistance of structural steel trusses protected
with cementitious or mineral fiber materials spray-applied to each of the individual truss
elements may be determined in accordance with this section. The thickness of protection shall
be determined in accordance with 709.5.1.3. The weight to heated perimeter ratio (W/D) of truss
elements which can be simultaneously exposed to fire on all sides shall be determined on the
same basis as columns, as specified in 709.5.1.1. The weight to heated perimeter ratio (W/D) of
truss elements which directly support floor or roof construction shall be determined on the same
basis as beams and girders, as specified in 709.5.2.1.

709.5.2.4 Determining Conditions of Restraint. Floor and roof assemblies and individual

beams in buildings shall be considered restrained when their surrounding or supporting structure
is capable of resisting substantial thermal expansion throughout the range of anticipated elevated
temperatures. Construction not complying with this definition is assumed to be free to rotate and
expand and shall therefore be considered as unrestrained.

709.6 Wood Assemblies
709.6.1 General.
709.6.1.1 This section contains procedures for calculating the fire resistance ratings of walls,

floor/ceiling and roof/ceiling assemblies based in part on the standard method of testing
referenced in 701.

709.6.1.2 Fire resistance ratings calculated using the procedures in this section shall be used
only for 1-hour rated assemblies.

709.6.1.3 When dissimilar membranes are used on a wall assembly, the calculation shall be
made from the least fire resistant (weaker) side.

709.6.2 Walls, Floors and Roofs.

709.6.2.1 These procedures apply to both loadbearing and nonloadbearing assemblies.

709.6.2.2 The fire resistance rating of a wood framed assembly is equal to the sum of the time
assigned to the membrane on the fire-exposed side, the time assigned to the framing members
and the time assigned for additional contribution by other protective measures such as insulation.
The membrane on the unexposed side shall not be included in determining the fire resistance of
the assembly.
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709.6.2.3 Table 709.6.2A gives the time assigned membranes on the fire-exposed side.

709.6.2.4 For an exterior wall having more than 5 ft (1524 mm) of horizontal separation, the
wall is assigned a rating dependent on the interior membrane and the framing as described in
Tables 709.6.2A and 709.6.2B. The membrane on the outside or nonfire-exposed side of
exterior walls having more than 5 ft (1524 mm) of horizontal separation may consist of
sheathing, sheathing paper, and siding as described in Table 709.6.2C.

709.6.2.5 In the case of a floor or roof, the standard test provides only for testing for fire
exposure from below. Except as noted in 701.5.3, floor or roof assemblies of wood framing shall
have an upper membrane consisting of a subfloor and finish floor conforming to Table 709.6.2D
or any other membrane that has a contribution to fire resistance of at least 15 minutes in Table
709.6.2A.

709.6.2.6 Table 709.6.2E gives the time increments that can be added to the fire resistance
when glass fiber rockwool or slag mineral wool insulation is incorporated in the assembly.

709.6.2.7 Fastening of wood framed assemblies and the fastening of membranes to the wood
framing members shall be done in accordance with Table 2306.1 and 2504.4.1.

Table 709.6.2A
Time Assigned to Wallboard Membranes™?

Description of Finish Time, Min.
3/8-inch plywood bonded with exterior glue 5
15/32-inch plywood bonded with exterior glue 10
19/32-inch plywood bonded with exterior glue 15
3/8-inch gypsum wallboard 10
1/2-inch gypsum wallboard 15
5/8-inch gypsum wallboard 30
1/2-inch type X gypsum wallboard 25
5/8-inch type X gypsum wallboard 40
Double 3/8-inch gypsum wallboard 25
1/2 + 3/8-inch gypsum wallboard 35
Double 1/2-inch gypsum wallboard 40

1lin=25.4mm

Notes:

1. These values apply only when membranes are installed on framing members
which are spaced 16 inches o.c.

2. Gypsum wallboard installed over framing or furring shall be installed so that
all edges are supported, except 5/8-inch Type X gypsum wallboard may be
installed horizontally with the horizontal joints staggered 24 inches each side
and unsupported but finished.

3. On wood framed floor/ceiling or roof/ceiling assemblies, gypsum board shall
be installed with the long dimension perpendicular to framing members and
shall have all joints finished.
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Table 709.6.2B

Time Assigned for Contribution of Wood Frame'?

Description of Finish

Time Assigned
to Frame, Min.

Wood studs 16 inches o.c.

Wood floor and roof joists 16 inches o.c.

20
10

1. This table does not apply to studs or joists spaced more than 16" o.c (406

mm).

2. All studs shall be nominal 2x4 and all joists shall have a nominal thickness of

at least 2 inches (51 mm).

3. Allowable spans for joists shall be determined in accordance with 2307.3.1

and 2309.3.1.

Table 709.6.2C

Membrane! on Exterior Face of Wood Stud Walls

Sheathing

Paper

Exterior Finish

5/8-in T & G lumber
5/16-in exterior glue plywood
1/2-in gypsum wallboard

5/8-in gypsum wallboard
1/2-in fiberboard

Sheathing paper

Lumber siding
Wood shingles and shakes

1/4-in wood structural panels
exterior type

1/4-in hardboard
Metal siding

Stucco on metal lath
Masonry veneer

None 3/8-in exterior grade wood
structural panels
lin=254mm
Notes:

1. Any combination of sheathing, paper and exterior finish listed may be used.
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Table 709.6.2D
Flooring or Roofing Over Wood Framing*

Structural
Assembly Members Subfloor or Roof Deck  Finish Flooring or Roofing
Hardwood or softwood flooring on
building paper.
15/32-in. wood structural  Resilient flooring, parquet floor
Floor Wood panels or 11/16-in T&G felted-synthetic-fiber floor
softwood coverings, carpeting, or ceramic tile
on 3/8-in thick panel-type underlay.
Ceramic Tile on 1 1/4-in mortar bed.
Roof Wood 15/32-in wood structural Finish roofing material with or
panels or 11/16-in T&G without insulation
softwood
lin=254mm
Notes:

1. This table applies only to wood joist construction. It is not applicable to wood truss construction.

TABLE 709.6.2E
TIME ASSIGNED FOR ADDITIONAL PROTECTION

Description of Additional Protection Fire Resistance, Min.

Add to the fire resistance rating of wood stud walls if the spaces between the 15
studs are completely filled with glass fiber mineral wool batts weighing not

less than 2 Ib/cu ft (0.6 Ib/sq ft of wall surface) or rockwool or slag mineral

wool batts weighing not less than 3.3 Ib/cu ft (1 Ib/sq ft of wall surface).

1 Ib/cu ft = 16.0185 kg/m*®

709.6.3 Design Of Fire-Resistant Exposed Wood Members

709.6.3.1 The fire resistance rating, in minutes, of timber beams and columns with a minimum
nominal dimension of 6 inches is equal to:

Beams: (1) 2.54Zb (4 - 2(b/d)) for beams which may be exposed to fire on four sides.
(2) 2.54Zb (4 - (b/d)) for beams which may be exposed to fire on three sides,

Columns: (3) 2.54Zd (3 - (d/b)) for columns which may be exposed to fire on four sides.
(4) 2.54zd (3 - (d/2b)) for columns which may be exposed to fire on three sides.

Where: b = the breadth (width) of a beam or larger side of a column before exposure to fire,
inches.

d = the depth of a beam or smaller side of a column before exposure to fire, inches.
Z = load factor, based on Figure 709.6.3A

709.6.3.2 Formula (4) above applies only where the unexposed face represents the smaller side

of the column. If a column is recessed into a wall, its full dimension shall be used for the
purpose of these calculations.

180 1997 Revisions 1996 NORTH CAROLINA BUILDING CODE



FIRE RESISTANT MATERIALS AND CONSTRUCTION

709.6.3.3 Allowable loads on beams and columns are determined using design values given in

Design Values for Wood Construction, a supplement to the National Design Specification for

Wood Construction.
709.6.3.4 Where minimum 1-hour fire resistance is required, connectors and fasteners shall be

protected from fire exposure by 1 1/2 inches (38 mm) of wood, or other approved covering or
coating for a 1-hour rating. Typical details for commonly used fasteners and connectors are

shown in AITC Technical Note No.7.

709.6.3.5 Wood members are limited to dimensions of 6 inches nominal or greater. Glued

laminated timber beams utilize standard laminating combinations except that a core lamination is
removed. The tension zone is moved inward and the equivalent of an extra nominal 2-inch thick

outer tension lamination is added.
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Figure 709.6.3A

Load

Factor

Ke = the effective length factor as noted in Figure 709.6.3B.
| =the unsupported length of columns, inches.
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BUCKLING MODES
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Figure 709.6.3B
Effective Length Factors

709.7 Other Reference Documents
Refer to 701.4.2 and NBS BMS 71, NBS Fire Tests of Building Columns, and NBS TRBM-44

for fire resistance ratings of materials and assemblies.
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CHAPTER 8
INTERIOR FINISHES

801 GENERAL

802.1 Scope

Provisions of this chapter shall govern the use of materials as interior finishes by limiting the
allowable flamespread and smoke development based on location and occupancy classification.

802 DEFINITIONS
This chapter contains no unique definitions. For general definitions, see Chapter 2.

803 RESTRICTIONS ON INTERIOR FINISHES

803.1 General

803.1.1 Combustible materials may be used as a finish for ceilings, floors and other interior
surfaces of buildings as provided in this section. Show windows in the first story of buildings
may be of wood or of unprotected metal framing.

803.1.2 Interior finish shall mean the exposed interior surfaces of buildings including, but not
limited to, fixed or movable walls and partitions, columns, and ceilings, interior wainscoting,
paneling or other finish applied structurally or for decoration, acoustical correction, surface
insulation, structural fire resistance or similar purposes. Requirements for finishes shall not
apply to trim, defined as picture molds, chair rails, baseboards, and handrails; to doors and
windows or their frames, nor to materials which are less than 1/28 inch (0.9 mm) thick cemented
to the surface of walls or ceilings, when these materials have flamespread characteristics no
greater than paper of this thickness cemented to a noncombustible or fire retardant treated wood
backing.

803.2 Classification

Interior finish materials other than those applied to floors shall be classified in accordance with
ASTM E 84. Such interior finish materials shall be grouped in the following classes in
accordance with their flamespread and smoke development:
1. Class A Interior Finish. Flamespread 0-25, Smoke Developed 0-450. Any element thereof
when so tested shall not continue to propagate fire.

2. Class B Interior Finish. Flamespread 26-75, Smoke Developed 0-450.
3. Class C Interior Finish. Flamespread 76-200, Smoke Developed 0-450.

803.3 Interior Finish Requirements Based on Occupancy

803.3.1 The minimum flamespread classification of interior finish other than floor finish and
floor coverings shall be based on the use or occupancy as set forth in Table 803.3.

EXCEPTIONS:

1. Except in Group | occupancies and in enclosed vertical exits, Class C interior finish
material may be used in access to exits and other spaces as wainscoting extending not more
than 48 inches (1219 mm) above the floor and for tack and bulletin boards covering not
more than 5% of the gross wall area of the room. In Group | occupancies, Class B interior
finish material may be used in access to exits as wainscoting extending not more than 48
inches (1219 mm) above the floor.

2. The exposed faces of Type IlI structural members, including decking and planking, where
otherwise permitted by this code, are excluded from flamespread requirements.
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Table 803.3
Minimum Interior Finish Classification
Unsprinklered Sprinklered
Exit Other Exit Other
Occupancy Exits* Access Spaces Exits® Access Spaces
A A A B B C C
B B B C C C C
E A B C B C C
F C C C C C C
H Sprinklers required B C C
I Restrained A A C A A C
| Unrestrained Sprinklers required B B B®
M B B C C C C
R? B B C C C C
S C C C C C C
Notes:

1. In vertical exitways of buildings three stories or less in height of other than Group | Restrained, the
interior finish may be Class B for unsprinklered buildings and Class C for sprinklered buildings.

2. Class C interior finish materials may be used within a dwelling unit.
3. Rooms with 4 or less persons require Class C interior finish.

803.3.2 For churches or places of worship, nothing in this section shall prevent the use of wood
for ornamental purposes, trusses, paneling, or chancel furnishing.

803.3.3 Imitation leather or other material, consisting of, or coated with a pyroxylin or similarly
hazardous base, shall not be used in Group A occupancies.

803.4 Foam Plastics
Foam plastics shall not be used as interior finish.

EXCEPTION: Foam plastic trim, defined as picture molds, chair rails, baseboards, handrails,
ceiling beams, door trim and window trim shall be permitted to be used provided:

1. The minimum density is 20 Ib/cu ft (320 kg/m®).

2. The maximum thickness of the trim is 1/2 inch (12.7 mm) and the maximum width is 4
inches (102 mm).

3. The trim constitutes no more than 10% of the area of any wall or ceiling.

4. The flamespread rating does not exceed 75 when tested per ASTM E 84. The smoke
developed rating is not limited.

803.5 Carpet on Walls and Ceilings

803.5.1 Textile materials having a napped, tufted, looped, woven , nonwoven, or similar surface
may be used as interior finish on ceilings only when said materials have a flamespread rating of
25 or less in accordance with ASTM E 84,

803.5.2 Textile wall coverings, including materials such as those having a napped, tufted,
looped, nonwoven, woven or similar surface, shall comply with one of the following:

1. Textile wallcoverings shall have a flamespread rating of 25 or less in accordance with
ASTM E 84 and shall be protected by automatic sprinklers, or
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2. Textile wallcoverings shall meet the acceptance criteria of SBCCI Standard Test Method
for Evaluating Room Fire Growth Contribution of Textile Wallcovering when tested using
the product mounting system, including adhesive, of actual use.

803.6 Floor Finish

803.6.1 In buildings of Type I or Type Il construction, floor finish, if of combustible material,
shall be applied directly upon the floor construction, except that a floor finish of wood, linoleum,
rubber, tile or cork may be secured to a subfloor of wood. Where wood sleepers are used for
laying wood floors or subfloors in such buildings, they shall be fireblocked so that there will not
be an open space extending under any permanent partition. Where wood sleepers are used and
the space between the floor slab and the underside of the floor or subfloor is more than 2 1/2
inches (64 mm), such space shall be filled with noncombustible material so that such space is not
more than 2 1/2 inches (64 mm).

803.6.2 Combustible insulating boards may be used for sound deadening or insulating of floors,
except that in buildings required to be of Type I or Type Il construction, such insulating board
shall not be more than 1/2 inch (12.7 mm) thick and cemented directly to the floor slab or
secured to wood sleepers fireblocked as called for above and covered with approved finish
flooring.

803.7 Floor Covering

803.7.1 Finished floors or floor covering materials of a traditional type, such as wood, vinyl,
linoleum, terrazzo and other resilient floor covering materials, are exempt from the requirements
of this section. Carpet type floor coverings shall be tested as proposed for use including
underlayment.

803.7.2 Carpet materials used on floors of exit access corridors and enclosed exits in other than
Group | occupancies shall satisfactorily withstand a minimum critical radiant flux of 0.22
watts/sq cm when tested in accordance with the NFiPA 253.

EXCEPTION: Buildings equipped with an approved automatic sprinkler system.

803.7.3 Interior floor finish materials used on floors of exit access corridors and enclosed exits
in Group | occupancies shall satisfactorily withstand a minimum critical radiant flux of 0.45
watts/sq cm when tested in accordance with the NFiPA 253.

803.7.4 All carpet required by this code to meet critical radiant flux limits established by NFiPA
253 shall have been tested by an approved laboratory. A copy of the test report representing the
style shall be provided to the building official upon request. The test report shall identify the
carpet by manufacturer or supplier and style name and shall be representative of the current
construction of the carpet.

803.7.5 The carpet shall be identified by a hang tag or other suitable method as to identify
manufacturer or supplier and style and shall indicate the critical radiant flux level.

803.8 Application of Interior Finish

803.8.1 When walls and ceilings are required by any provision in this code to be of fire
resistant, noncombustible, or fire retardant treated wood construction and the finish material is
applied to furring strips not exceeding 1 3/4-inch (44 mm) thick applied directly against such
surfaces, the intervening spaces between such furring strips shall be filled with inorganic or
Class A materials or shall be fireblocked not to exceed 8 ft (2438 mm) in any direction.
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803.8.2 Where walls and ceilings are required to be of fire resistant, noncombustible, or fire
retardant treated wood construction and walls are set out or ceilings are dropped distances greater
than specified in 803.8.1, Class A finish materials shall be used except where the finish materials
are protected on both sides by automatic fire extinguishing systems or are attached to a
noncombustible or fire retardant treated wood backing or to furring strips installed as specified in
803.8.1. The hangers and assembly members of such dropped ceilings that are below the main
ceiling line shall be of noncombustible or fire retardant treated wood materials.

803.8.3 Wall and ceiling finish materials of all Class A, B or C materials, as permitted, may be
installed directly against the wood decking or planking of heavy timber construction or to wood
furring strips applied directly to the wood decking or planking installed and firestopped as
specified in 803.8.1.

803.8.4 Interior finish materials shall be cemented or otherwise fastened in place so that they
will not readily become detached when subjected to room temperatures of 300°F (149°C) for 25
minutes.

803.9 Interior Plastic Signs

Applications using approved plastic interior signs shall comply with 2604.15. Applications
using approved plastic interior signs in covered mall buildings shall comply with 413.13.

804 ACOUTICAL CEILING SYSTEMS

804.1 General

The quality, design, fabrication and erection of metal suspension systems for acoustical tile and
lay-in panel ceilings in buildings or structures shall conform to good engineering practice, the
provisions of this chapter and other applicable requirements of this code.

804.2 Materials and Installation

804.2.1 Acoustical materials complying with the interior finish requirements of 803 shall be
installed in accordance with the manufacturer's recommendations and applicable provisions for
applying interior finish.

804.2.2 Suspended acoustical ceiling systems shall be installed in accordance with the
provisions of ASTM C 635 and ASTM C 636.

804.2.3 Acoustical ceiling systems which are part of a fire resistant construction shall be
installed in the same manner used in the assembly tested and shall comply with the provisions of
701 of this code. If the weight of lay-in ceiling panels, used as a part of fire resistant
floor/ceiling or roof/ceiling assemblies, is not adequate to resist an upward force of 1 psf (48 Pa),
wire or other approved devices shall be installed above the panels to prevent upward
displacement under such upward force.
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CHAPTER 9
FIRE PROTECTION SYSTEMS

901 GENERAL

901.1 Scope

Provisions of this chapter shall govern the application, design, installation, testing and
maintenance of automatic sprinklers, standpipes and fire alarms. For the purpose of this code,
sprinkler systems meeting the following standards shall be considered meeting sprinkler
requirements of this Code:

1. NFiPA 13D for townhouses.
2. NFiPA 13R for Group R1 and Group R2.
3. NFiPA 13 for all other buildings.

902 DEFINITIONS

The following words and terms shall, for the purposes of this chapter and as stated elsewhere in
this code, have the meanings shown herein. Refer to Chapter 2 for general definitions.

ALARM INDICATING APPLIANCE — an electro-mechanical appliance that converts
energy into audible or visible form for perception as an alarm signal.

FIRE ALARM BOX, MANUAL - a manually operated, alarm initiating device that
activates a fire protective signaling system.

FIRE DETECTION SYSTEM, AUTOMATIC - a fire protective signaling system
containing automatic detecting devices that activate a fire alarm signal.

FIRE PROTECTIVE SIGNALING SYSTEM - electrically operated circuits, instruments,
and devices, together with the necessary electrical energy, designed to transmit alarms,
supervisory, and trouble signals necessary for the protection of life and property.

SMOKE DETECTOR — an approved listed detector sensing either visible or invisible
particles of combustion.

SMOKE DETECTOR, MULTIPLE-STATION - single-station smoke detectors which are
capable of being interconnected such that actuation of one causes all integral or separate
audible alarms to operate.

SMOKE DETECTOR, SINGLE-STATION — an assembly incorporating the detector,
control equipment and alarm sounding device in one unit, which is operated from a power
supply either in the unit, or obtained at the point of installation.
STANDPIPE — an arrangement of piping, valves, hose outlets and allied equipment installed
in a building or structure with outlets located in such a manner that water can be discharged
through hose and nozzles for the purpose of extinguishing a fire. Standpipes are classified as
either one of four types as follows:
Class | — for use by fire departments and those trained in handling heavy fire streams (2
1/2-inch (64 mm) hose).
Class Il — for use primarily by the building occupants until the arrival of the fire department
(1 1/2-inch (38 mm) hose).
Class 111 — for use by either fire departments and those trained in handling heavy hose
streams (2 1/2-inch (64 mm) hose) or by the building occupants (1 1/2-inch (38 mm) hose).
Combined Systems — one where the water piping serves both 2 1/2-inch (64 mm) outlet for
fire department use and outlets for automatic sprinklers.
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STANDPIPE, DRY - a system having no permanent water supply. A filled standpipe having
a small water supply connection to keep the piping full but requiring water to be pumped into
the system shall be considered a dry standpipe.

STANDPIPE, WET - a system having supply valve open and water pressure maintained at
all times.

903 SPRINKLERS

903.1 Approved Equipment and Layout
Only approved sprinklers and devices shall be used in automatic sprinkler systems and the

complete layout of the system shall be submitted to the building official for approval before
installation.

903.2 Requirements

Every automatic sprinkler system required by this code shall conform to NFiPA 13, (as modified
by NFiPA 231 and NFiPA 231C, except that a single water supply of adequate pressure, capacity
and reliability, equal to the primary supply required by those standards, may be permitted by the
building official). Automatic sprinkler systems installed in lieu of or as an alternate to other
requirements, as permitted by this code, shall be considered required systems and shall comply
with NFiPA 13.

903.3 Material
Piping shall be as specified in NFiPA 13, 13D, or 13R.

903.4 Hose Threads

All hose threads in connections shall be uniform with that used by the fire department of the
applicable governing body.

903.5 General

Approved automatic sprinkler equipment meeting the requirements of 903 shall be installed in
buildings as follows:

1. Basements having floor areas exceeding 2,500 sq ft (232 m?)when used as workshops or
for manufacture, repair, sale or storage of combustible materials or when used as lounges
or nightclubs regardless of the size. See 503.4.1, Exception 2.

2. In buildings which do not have suitable access, as set forth in 1405, to each story above
grade on at least one accessible side of the building. Openings which are glazed with
security glazing designed to withstand breakage shall not be considered as access
openings.

3. See Chapter 36, Standard Fire Prevention Code.

. See 407.3.1,411.7.6 and 411.7.7.

5. Spray finishing booth, area or room shall comply with Chapter 10 of the Standard Fire
Prevention Code.

I

903.6 Garages
Approved automatic sprinkler systems shall be provided in the following garages:

1. Enclosed parking garages over 65 ft (19.8 m) high and exceeding 10,000 sq ft (929 m?)
per floor.

2. Repair garages two stories or more high, and exceeding 10,000 sq ft (929 m?) in a single
floor area.

3. One story repair garages exceeding 15,000 sq ft (1394 m?).
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4. Basement garages or repair garages in a basement.
EXCEPTION: Group R3 occupancies.

5. Garages used for the storage of commercial trucks and having an area exceeding 5,000 sq
ft (465 m?).

6. Bus garages when used as passenger terminals for four or more buses or when used for
bus storage or loading of four or more buses.

903.7 Other Occupancy Sprinkler Requirements

903.7.1 Group M. An approved automatic sprinkler system shall be provided in stores and
similar occupancies where stocks of combustible materlals are on display for public sale and
where the story floor area exceeds 15,000 sq ft (1394 m?).

903.7.2 Group A

901.7.2.1 An approved automatic sprinkler system shall be provided in Group A-1 occupancies
over areas which could be used for the display, sale or storage of combustlble materials when
such display, sale or storage floor area exceeds 15,000 sq ft (1394 m?).

903.7.2.2 Stages shall be provided with an approved automatic sprinkler system. Such
sprinklers shall be provided throughout the stage and in dressing rooms, workshops, storerooms,
and other accessory spaces contiguous to such stages.

EXCEPTIONS:

1. Sprinklers are not required where stages are 1,000 sq ft (93 m?) or less in area and 50 ft
(15.2 m) or less in height and curtains, scenery, or other combustible hangings are not
retractable vertically. Combustible hangings shall be limited to a single main curtain,
borders, legs, and a single backdrop.

2. Sprinklers are not required under stage areas less than 4ft (1219 mm) in clear height used
exclusively for chair or table storage and lined on the inside with 5/8 inch (15.9 mm) Type
X gypsum wallboard or approved equal.

903.7.3 High-Piled Combustible Stock. An approved automatic sprinkler system shall be
provided throughout buildings required to have sprinkler protection by Chapter 36 of the
Standard Fire Prevention Code.

EXCEPTION: Automatic sprinkler systems may be provided only in the storage area of the
building when the storage is separated from the remainder of the building by a minimum 2-
hour fire resistant separation.
903.7.4 Hazardous Production Material (HPM) Facility. An approved automatic sprinkler
system shall be provided throughout buildings containing Group H (HPM) facilities as defined in
408, shall be designed in accordance with NFiPA 13 and not less than that required for the
special fire hazard areas shown in Table 903.7.4.
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Table 903.7.4

Hazardous Production Material Facilities
Special Fire Hazard Area Requirements

Location NFiPA Hazard Group
Fabrication Areas Ordinary Hazard Group 2
HPM Service Corridors Ordinary Hazard Group 2
HPM Separate Inside Storage Rooms Without Ordinary Hazard Group 2
Dispensing

HPM Separate Inside Storage Rooms With Dispensing Extra Hazard Group 2

Exit Access Corridors Ordinary Hazard Group 2

903.7.5 Group R1 - Residential Occupancy. An approved automatic sprinkler system shall
be provided throughout Group R1 occupancies three or more stories in height.
EXCEPTIONS: An automatic sprinkler system shall not be required when exterior exitway
stairs complying with 1006.2 are provided for guest rooms.
903.7.6 Group R 2 - Residential Occupancy. An approved automatic sprinkler system
shall be provided throughout Group R2 occupancies three or more stories in height.

EXCEPTIONS:
1. Three story buildings which are not required to have an automatic sprinkler system by

other provisions of the code and provided with exterior exitway stairs complying with
1006.2.

2. An automatic sprinkler system complying with NFiPA 13R shall be permitted for buildings
not exceeding four stories in height.

903.8 Supervision

903.8.1 Where an automatic sprinkler system is provided either as a requirement or as an
alternate to another requirement of this code, the system shall be supervised by one of the
following methods:

1. Approved central station system in accordance with NFiPA 72;

2. Approved proprietary or remote central station system, or an approved supervisory service
in accordance with NFiPA 72 which will cause the actuation of an audible appliance at a
constantly attended location.

EXCEPTION: Supervisory facilities in accordance with 903.8 shall not be required for
extinguishing systems in R-2 occupancies.

903.8.2 In HPM Facilities, as defined in 408, all valves shall be provided with supervisory
tamper switches. In addition to the requirement of 903.8.1, the closing of a valve shall activate
an audible and visual signal at the emergency control station.

903.8.3 When a building fire protective signaling system is provided, actuation of the sprinkler
system shall cause the building alarm to sound.
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903.9 Group R2 Multi-family Dwellings
903.9.1Townhouses

903.9.1.1 Townhouses provided with an automatic sprinkler system complying with NFiPA
13D installed to prevent freezing of piping and accessories with a local water flow alarm and
approved fire department connection on each unit, shall be accepted as meeting all the
requirements of this Code for sprinklered buildings.

903.9.1.2 The separation between townhouses listed in 704.4 shall be reduced to one hour.
903.9.2 R-2 Type VI Unprotected Sprinklered Buildings
903.9.2.1 The provisions of Section 503.3 shall not apply.

903.9.2.2 Building story height listed in Table 500 mat be increased to three stories. For single
exit provisions, see 410.2.5.

903.9.2.3 The tenant separations required by 704.3.1 and all walls and ceilings shall be a
minimum of 1/2 inch fire rated gypsum wallboard.

EXCEPTION: Interior non-load bearing walls may be constructed of any material permitted
by this code.

903.9.2.4 The finish grade required for emergency access listed in Section 410.2.1 shall be
waived.

903.9.2.5 The exterior storage room protection listed in Section 410.2.2 shall be waived when
the storage room is sprinklered.

903.9.2.6 The soffit protection listed in Section 410.2.3 shall be waived.

903.9.2.7 The two levels above grade limitation for a sleeping room on a mezzanine listed in
Section 1005.6.3(4) will be increased to 4 levels above grade, provided a window in compliance
with 1005.4.2 and 1005.4.3 and a smoke detector connected to the main level smoke detector(s)
are provided.

904 STANDPIPES

904.1 Approval

904.1.1 Unless otherwise provided herein, standpipe system design, installation and testing
requirements shall comply with NFiPA 14.

904.1.2 The complete layout of the standpipe and hose system shall be submitted to the building
official and/or fire official before installation.

904.2 Type of System
Standpipe systems shall be one of the following types:
1. Wet standpipe system having supply valve open and water pressure maintained at all times.

2. Dry standpipe system so arranged through the use of approved devices as to admit water to
the system automatically by opening a hose valve.

3. Dry standpipe system arranged to admit water to the system through manual operation of
approved remote control devices located at each hose station.

904.3 Where Required

904.3.1 Standpipes shall be provided in all buildings in which the highest floor is greater than
30 ft (9144 mm) above the lowest level of fire department vehicle access.

EXCEPTION: Standpipes are not required in Group R3 buildings.

904.3.2 Stages greater than 1,000 sq ft (93 m?) in area shall be provided with a standpipe on
each side of the stage.

904.3.3 Covered malls shall be provided with standpipe connections in accordance with 413.9.
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904.3.4 Standpipes shall be provided in public assembly halls more than 5,000 sq ft (165 m?) in
area used for exhibition or display purposes.

904.3.5 Standpipes shall be provided in nonsprinklered Group A buildings having an occupant
load exceeding 1,000 persons.

904.3.6 Standpipes shall be provided in buildings in which the highest floor is 30 ft (9144 mm)
or, less above the lowest level of fire department vehicle access and exceeding 10,000 sq ft (929
m?) in area per story when any portion of the building's interior area is more than 200ft (61 m) of
travel from the nearest point of fire department vehicle access.

EXCEPTIONS:
1. Standpipes are not required in Group R2 with 8 units or less, R3 and S2 occupancies.

2. Standpipes are not required in buildings protected throughout with automatic sprinkler
installed in accordance with NFiPA 13.

904.4 Class and Type System
904.4.1 Standpipes required by 904.3.1 and 904.3.5 shall be Class | wet standpipes.
EXCEPTIONS-

1. Buildings without approved automatic sprinkler protection shall be permitted to use any
Class I standpipe system listed in 904.2 if the highest floor surface used for human
occupancy is 75 ft (22.9 m) or less above the lowest level of fire department vehicle access.

2. Buildings protected with an approved automatic sprinkler system shall be permitted to use
any Class I standpipe system listed in 904.2 if the highest floor surface used for human
occupancy is 75 ft (22.9 m) or less above the lowest level of fire department vehicle access.

904.4.2 Standpipes required by 904.3.2 shall be Class I or Class I11 wet standpipes.
904.4.3 Standpipes required by 904.3.4 shall be Class | or Class Il wet standpipes.

904.4.4 Standpipes required by 904.3.6 shall be Class I dry filled standpipes having a small
water supply connection to keep the piping full but requiring water to be pumped into the system
for firefighting purposes or any Class | standpipe permitted by 904.2.

904.4.5 In buildings requiring standpipes in accordance with 904.3, dry standpipes may be
installed when in the opinion of the building official and the fire official, a constant and
automatic water supply is not necessary.

904.5 Hose Connection Location
Hose connections for standpipes shall be in accordance with NFiPA 14.

904.6 Standpipes During Construction
See 3311.3 for requirements.

904.7 Supervisory Facilities

Where a building fire protective signaling system is provided, the closing of any standpipe water
supply valve including any valves associated with a fire pump installation shall cause an audible
supervisory signal to sound at the fire alarm annunciator or at a constantly attended location. If
the building does not have a fire protective signaling system, locks shall be provided on all
valves and shall be of a type acceptable to the building official.

904.8 Water Supply
904.8.1 Standpipe piping may be used to supply water for automatic sprinkler systems.

904.8.2 For nonsprinklered buildings, and sprinklered buildings having floor surfaces used for
human occupancy located more than 75 ft (22 9 m) above the lowest level of fire department
vehicle access, the water supply shall meet the requirements of NFiPA 14.
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904.8.3 For sprinklered buildings having floor surfaces used for human occupancy located 75 ft
(22.9 m) or less above the lowest level of fire department vehicle access, required water supply
shall meet minimum water pressure requirements of NFiPA 13 and shall be:

1. 500 GPM (31.6 L/s) for light hazard occupancy as defined in NFiPA 13.
2. 1,000 GPM (63.1 L/s) for ordinary hazard occupancy as defined in NFiPA 13.

3. In no case shall the water supply be less than the automatic sprinkler demand including
hose stream allowance.

904.9 Signs

If control valves are located in a separate room, a sign shall be provided on the entrance door.
The lettering shall be a contrasting color at least 4 inches (102 mm) high and shall read,
STANDPIPE CONTROL VALVE.

905 FIRE ALARMS

905.1 Manual Fire Alarm Systems

905.1.1 A fire protective signaling system in accordance with NFiPA 72 shall be installed in all
of the following occupancies:

Group A having an occupant load of 300 persons or more.

Group B having an occupant load of 500 or more persons or more than 100 persons above or
below the street floor.

Group E.
EXCEPTION: Individual one room classrooms.

Group F industrial occupancies having a total capacity of 100 or more persons or 25 or more
persons above or below the level of exit discharge.

Group H.
Group I.
Group M having an occupant load of 500 or more persons or more than 100 persons above or
below the level of exit discharge.
Group R
R1 occupancies having accommodations for more than 15 guests.
R2 — Apartment houses four or more stories in height, and dormitories or rooming houses
having more than 15 sleeping accommodations.
EXCEPTION: Where each guest room has a direct exit to the outside of the building and
the building is three stories or less in height.

905.1.2 Manual fire alarm boxes shall be located not more than 5 ft (1524 mm) from the
entrance to each exit. Except in Group | occupancies and hazardous material storage areas, the
manual fire alarm boxes required in 905.1 may be omitted in buildings equipped with an
automatic fire detection or automatic sprinkler system covering all areas. Actuation of the
automatic fire detection or automatic sprinkler system shall activate the fire protective signaling
system. Provisions shall be made to manually activate the fire protection signaling system at a
minimum of one centrally located station.

905.1.3 Each floor shall be zoned separately. No one zone may exceed 15,000 sq ft (1394 m?).
A zone indicator panel shall be located at grade level at the normal point of fire department
access or at a constantly attended building security control center.

EXCEPTION Automatic sprinkler system zones shall not exceed the area permitted by
NFiPA 13.
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905.1.4 Alarm indicating appliances listed for the purpose shall be provided. Visible and
audible alarm indicating appliances shall be provided in occupancies housing the hearing
impaired. Audible alarm indicating appliances shall provide a distinctive sound which shall not
be used for any purpose other than that of a fire alarm. Such devices shall provide a sound
pressure level of 15 dBA above the average ambient sound level in every occupied space within
the building. The minimum sound pressure levels shall be: 70 dBA in buildings of Group R
occupancy, 90 dBA in mechanical equipment rooms; and 60 dBA in all other occupancy
classifications. The maximum sound pressure level for audible alarm indicating appliances shall
not exceed 130 dBA at the minimum hearing distance from the audible appliance. Visible alarm
indicating appliances, where required, shall be so located as to notify all occupants in every
occupied space within the building.

905.1.5 Upon completion of the fire protective signaling system, all alarm initiating devices and
circuits, alarm indicating appliances and circuits, supervisory signal initiating devices and
circuits, signaling line circuits, and primary and secondary power supplies shall be subjected to a
100% acceptance test in accordance with NFiPA 72.

905.1.6 The alarm indicating appliances shall be automatically activated by all of the following
where provided:

1. Smoke detectors, other than single-station smoke detectors, as required by 905.2.
Activation of the fire protective signaling system by smoke detectors shall be by either two
cross-zoned smoke detectors within a single protected area or a single smoke detector
monitored by an alarm verification zone or an approved equivalent method;

2. Sprinkler water-flow devices;
3. Manual fire alarm boxes; and
4. Other approved types of automatic fire detection device suppression systems.

905.1.7 Required fire protective signaling system shall include visible alarm indicating
appliances in public and common areas.

905.2 Automatic Fire Detection

905.2.1 An approved single-station or multiple-station smoke detectors shall be installed in
accordance with NFiPA 72 within every dwelling and every dwelling unit within an apartment
house, condominium or townhouse, and every guest or sleeping room in a motel, hotel or
dormitory. Where more than one detector is required to be installed within an individual
dwelling unit, the detections shall be wired in such a manner that the actuation of one alarm will
actuate all of the alarms in the individual unit.

905.2.2 In dwellings and dwelling units, a smoke detector shall be mounted on the ceiling or
wall at a point centrally located in the corridor or area giving access to each group of rooms used
for sleeping purposes. Where the dwelling or dwelling unit contains more than one story,
detectors are required on each story including basements, but not including uninhabitable attics,
and shall be located in close proximity to the stairway leading to the floor above.

905.2.3 In dwelling units with split levels and without an intervening door between the adjacent
levels, a smoke detector installed on the upper level shall suffice for the adjacent lower level
provided that the lower level is less than one full story below the upper level.

905.2.4 Smoke detectors connected to a fire protective signaling alarm system shall be installed
in accordance with NFiPA 72.

905.2.5 In dwelling and dwelling units, smoke detectors shall be hardwired into an AC electrical
power source in all new construction. A monitored battery power source shall be permitted in
existing construction.

905.2.6 All Group R buildings shall have installed in all interior enclosed exit access corridors
approved listed smoke detection devices. Such smoke detection devices shall be installed in
accordance with the requirements of NFPA 72.
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905.2.6.1 Buildings which have corridors 75 feet or more in length, or which are more than two
stories high, must be provided with a smoke detection system to be electrically interconnected to
the fire protective signaling system when required by Section 905. These detectors must be
tested and listed in accordance with ANSI/UL 268.

905.2.6.2 One and two story buildings with corridors less than 75 feet in length may utilize the
single station device approved for dwellings but if two or more detectors are required, they must
be interconnected. These detectors must be tested and listed in accordance with ANSI/UL 217.
They shall be powered from the electrical system via a permanent connection as specified in the
North Carolina State Building Code, Volume IV-Electrical.
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CHAPTER 10
MEANS OF EGRESS

1001 GENERAL

1001.1Scope

1001.1.1 Provisions of this chapter shall govern the design, construction, and arrangement of
elements to provide a safe means of egress from buildings and structures.

1001.1.2 In every building hereafter erected, means of egress shall comply with the minimum
requirements of this chapter.

1001.1.3 Means of egress shall consist of continuous and unobstructed paths of travel to the
exterior of a building. Means of egress shall not be permitted through kitchens, closets,
restrooms and similar areas nor through adjacent tenant spaces.

EXCEPTION: Means of egress shall be permitted through a kitchen area serving adjoining
rooms constituting part of the same dwelling unit or guest room.

1001.1.4 When unusually hazardous conditions exist, the building official may require
additional means of egress to assure the safety of the occupants.

1001.2 Alterations

A building shall not hereafter be altered so as to reduce the capacity of the means of egress to
less than required by this chapter nor shall any change of occupancy be made in any building
unless such building conforms with the requirements of this chapter.

1001.3 Exit Construction

Stairways, ramps and passageways used for required exits shall be of noncombustible
construction except where otherwise specifically permitted by 1007, 1010, and 1013.

1002 DEFINITIONS

The following words and terms shall, for the purposes of this chapter and as stated elsewhere in
this code, have the meanings shown herein. Refer to Chapter 2 for general definitions.

ALTERNATING TREAD STAIRWAY - a stairway having a series of steps between 50° (0.87
rad) and 70° (1.22 rad) from horizontal, usually attached to a center support rail in an alternating
manner so that the user never has both feet at the same level at the Same time. The initial tread
of the stairway begins at the same elevation as the platform, landing or floor surface.

DOOR, BALANCED - a door equipped with double-pivoted hardware so designed as to cause a
semicounterbalanced swing action when opening.

ILLUMINATION UNIFORMITY RATIO — the illumination uniformity ratio as determined by
the following formula:

Maximum illumination at any point divided by minimum illumination at any point.

PANIC HARDWARE - a door latching assembly incorporating a device which releases the latch
upon the application of a force in the direction of exit travel.
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1003 OCCUPANT LOAD AND MEANS OF EGRESS CAPACITY

1003.1 Occupant Load
1003.1.1 For determining the means of egress required, the minimum number of persons for any
floor area shall in no case be taken less than specified in Table 1003.1.

1003.1.2 The occupant load of any occupancy may be determined in accordance with 1003.1
when the necessary aisles and means of egress are provided as approved by the building official.
An aisle, egress and seating diagram shall be provided to the building official to substantiate the

occupant load.
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Table 1003.1
Minimum Occupant Load
Area per
Use Occupant?®?
(sq ft)
Assembly without fixed seats
Concentrated (includes among others, auditoriums, churches,
dance floors, lodge rooms, reviewing stands, stadiums) 7 net
Waiting Space 3 net
Unconcentrated (including among others conference rooms,
exhibit rooms, gymnasiums, lounges, skating rinks) 15 net
Assembly with fixed seats Note 1
Bowling alleys, allow 5 persons for each alley, including 15ft of runway,
and other spaces in accordance with appropriate listing herein 7 net
Business areas 100 gross
Courtrooms other than fixed seating areas 40 net
Educational (Including Educational Uses Above the 12" Grade)
Classroom areas 20 net
Shops and other vocational areas 50 net
Industrial areas 100 gross
Institutional
Sleeping areas 120 gross
Inpatient treatment and ancillary areas 240 gross
Outpatient area 100 gross
Residential housing areas 120 gross
Library
Reading rooms 50 net
Stack area 100 gross
Malls Section 413
Mercantile
Basement and grade floor areas open to public 30 gross
Areas on other floors open to public 60 gross
Storage, stock, shipping area not open to public 300 gross
Parking garage 200 gross
Residential 200 gross
Restaurants (without fixed seats) 15 net
Restaurants (with fixed seats) Note 1
Storage area, mechanical 300 gross

1. The occupant load for an assembly area having fixed seats installed shall be determined by the number of fixed
seats. Capacity of seats without dividing arms shall equal one person per 18 in (457 mm). For booths, one person

per 24 in (610 mm).
2. See 202 for definitions of gross and net floor areas.

3. The occupant load of floor areas of the building shall be computed on the basis of the specific occupancy
classification of the building. Where mixed occupancies occur, the occupant load of each occupancy area shall be

computed on the basis of that specific occupancy.
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1003.2 Measurement of Means of Egress

1003.2.1 The width of the means of egress shall be determined from occupants served in
accordance with Table 1004.

1003.2.2 The width shall be measured in the clear at its narrowest point. Handrails may project
3 1/2 inches (89 mm) and door jambs 1 inch (25.4 mm) on each side of the measured width;
however, the clear width of doorways shall not be reduced.

1003.2.3 Objects projecting from walls with their leading edges between 27 and 80 inches (686
and 2032 mm) above the finished floor shall protrude no more than 4 inches (102 mm) into
walks, corridors, passageways, or aisles. Free-standing objects mounted on posts or pylons may
overhang 12 inches (305 mm) maximum from 27 to 80 inches (686 and 2032 mm) above the
ground or finished floor.

1003.2.4 There shall be a minimum headroom of 6 ft 8 inches (2032 mm), excluding stops,
from the walking surface to the lowest part of any structural member, fixture or furnishing.

EXCEPTION: Sloping ceilings permitted by 1203.2.

1003.3 Capacity of Means of Egress

1003.3.1 The width of the means of egress shall be not less than the required capacity based on
occupant load from Table 1003.1.

1003.3.2 The capacity of exit stairways constructed in accordance with 1007 shall be not less
than the minimum required herein. EXit stairways shall be permitted to be used as a required exit
from all floors which they serve. If, for example, three stairways are required to serve the third
floor of a building and a like number are required for the second floor, the total number of
stairways required shall be three, not six, and the capacity of the stairway shall be determined by
the floor having the highest occupant load and not the total occupant load of the building.

1003.3.3 The required capacity of an exit access corridor shall be defined as the occupant load
using the corridor for exit access divided by the required number of exits to which the corridor
connects, but not less than the required capacity of the exit element to which the corridor leads.

1003.3.4 The aggregate width of passageways, aisles or corridors serving as access to exits shall
be at least equal to the required width of the exit. Where all travel to any exit is along the same
access to the exit, the width of the access shall be at least equal to the exit. Where there are
several accesses to an exit, each shall have a width suitable for the travel which it may be called
on to accommodate.

1003.3.5 When exits serve more than one floor, only the occupant load of each floor, considered
individually, need be used in computing the required capacity of the exits at that floor. At no
point along the exit path may the exit width be decreased. When an exit from an upper floor and
a lower floor converge at an intermediate floor, the capacity of the exit from the intermediate
floor shall be not less than the sum of the required capacities of such upper and lower floors.
1003.3.6 The minimum width of exitway access corridors shall be in accordance with Table
1004.

1003.3.7 Exit access corridors shall have fire resistance ratings as specified in Table 700.

1003.4 Elevators, Escalators, and Moving Walks

Elevators, escalators and moving walks shall not be used as a component of a required means of
egress.
EXCEPTION: Elevators shall be permitted to be used as an accessible means of egress for the
purpose of providing egress for people with physical disabilities only when permitted by
1004.3.
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1004 ARRANGEMENT AND NUMBER OF EXITS

1004.1 Arrangement of Exits

1004.1.1 Exits shall be so located that the distance from the most remote point in the floor area,
room or space served by them to the nearest exit, measured along the line of travel, shall be not
more than the travel distance specified in Table 1004.

1004.1.2 Where two or more exits or exit access doors are required, at least two of the exits or
exit access doors shall be placed a distance apart equal to not less than one half of the length of
the maximum overall diagonal dimension of the building or area to be served measured in a
straight line between such exits or exit access doors. The two exits or exit access doors shall be
so located and constructed to minimize the possibility that both may be blocked by any one fire
or other emergency condition.

EXCEPTION: When exit enclosures are provided as a portion of the required exit and are
interconnected by a corridor conforming to the requirements for 1-hour rated construction, the
exit separation may be measured along a direct line of travel within the corridor.

1004.1.3 Where open stairways or ramps are permitted as part of the path of travel to required
exits, such as between mezzanines, balconies and the floor below, the travel distance shall
include:

I. The distance to reach the stair or ramp.
2. The line of travel on a stair measured in the plane of the stair nosing.
3. The distance from the end of the stair or ramp to the exit.

1004.1.4 In one story Group F and Group S buildings equipped with automatic heat and smoke
vents complying with this section and sprinklered, the travel distance may be increased to 400 ft
(122 m). Smoke and heat vents shall be constructed and installed in a manner approved by the
building official.

1004.1.4.1 Smoke and heat vents shall open automatically by activation of a heat responsive
device rated at 100°F to 220°F (38°C to 104°C) above ambient. The releasing mechanism shall
be capable of operation such that the vent will be fully open when the vent is exposed to a time-
temperature gradient that reaches an air temperature of 500°F (260°C) within 5 minutes. Vents
shall be capable of being opened by an approved manual operation.

1004.1.4.2 Curtain boards shall be provided to subdivide a vented building. Curtain boards
shall be constructed of material that will resist the passage of smoke and consistent with the
building type of construction. Curtain boards location and depth shall comply with Table
1004.1.4.
EXCEPTION: When a smoke and heat venting system complies with the guidelines of NFiPA
204M.
1004.1.4.3 Maximum spacing of roof vents and vent area shall comply with Table 1004.1.4.

EXCEPTION: When a smoke and heat venting system complies with the guidelines of NFiPA
204M.
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Table 1004
Travel Distance, Dead-End Length, Exit and Means of Egress Width
Maximum Travel = Maximum  Egress Width Per  Minimum Minimum  Minimum
Occupancy Dist. To Exit (ft) Dead End Person Served (in) Corridor/ Clear Op’g Stair
Classification Corridor Aisle Width  Of Exit Width*°
Insprk.  Sprk. Length (ft) Level®  Stairs (in) Doors (in)  (in)

Group A 200 250 20 0.2 0.37* 44110 32 44
Group B 200 250 20 0.2 0.37* 440 32 44
Group E 200 250 20 0.2 0.37* 72° 32 44
Group F 200 250’ 20 0.2 0.37* 44° 32 44
Group H NP 100" 20 0.4 0.7 44" 32 44
Group |

Restrained  Varies™*  Varies™ 20 0.2 0.37* 48 32 44
Group |

Unrestrained 150 200 20 0.2 0.37" 44° 36° 44
Group M 200 250 20 0.2 0.37% 44+ 32 44
Group R 200 250 208 0.2 0.37% 44> 32 44
Group S 200° 250°7 20 0.2 0.37* 44"° 32 44

1lin=254mm
1ft=0.305m

1. See 1019.10.2.

2. For occupant loads less than 100 persons, 44 inches may be used.
3. 96 inches shall be provided in areas requiring the movement of beds.
4. Sec 413 for covered mall buildings.

5. 36 inches shall be permitted within dwelling units.

6

Maximum travel distance shall be increased to 300 ft if unsprinklered and 400 ft if sprinklered for Group S2
occupancies and open parking structures constructed per 411.

7. See 1004.1.4 for exceptions.

8. See 1026.1.1 for exceptions.

9. 44 inches required in areas requiring movement of beds.

10. 36 inches acceptable if stair or corridor serves occupancy load of less than 50.

11. See 1024.2.6.

12. Applies to ramps, doors and corridors.

13. For HPM Facilities, as defined in 408, the maximum travel distance shall be 100 ft.

14. Use 0.3 for stairs having tread depths 11 inches or greater and riser heights between 4 inches minimum and
7 inches maximum.
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Table 1004.1.4
Roof Vent Size and Spacing for Increased Travel Distance in Group F and S

Maximum
Area Vent Maximum
Formed Area Distance  Maximum
Minimum by to Maximum  From Distance
Curtain Curtain Floor Spacing Wall or Between
Hazard . Vent ) Board3 Boards Area  of Vent Curtain Curtain
Occupancy Classification~ HeightH Depth (sq ft) Ratio  Centers Board Boards
F - -- 0.2H 50,000 1:100 120 ft 60 ft 8H but
(4 ft min.) <250 ft
S I through IV 20 ft 6 ft 10,000 1:100 100 ft 60 ft 8H
or less
S I through IV Over 20 ft 6 ft 8,000 1:75 100 ft 55 ft 8H but
to 40ft <250 ft
S I through IV 20 ft 4 ft 3,000 1:75 100 ft 55 ft 8H
or less
S I through IV Over 20 ft 4 ft 3,000 1:50 100 ft 50 ft 8H but
to 40ft <250 ft
S \% 20 ft 6 ft 6,000 1:50 100 ft 50 ft 8H
or less
S \% Over 20 ft 6 ft 6,000 1:40 90 ft 45 ft 8H
to 30ft
S Y% 30 ftor 4ft 2,000 1:30 75 ft 40 ft 8H but
more <100 ft

1. See Chapter 36 of the Standard Fire Prevention Code for classification of Contents Class | thru IV.
Class V commodities are products which represent special fire hazards beyond those of Class I, 11, lll or 1V,
such as aerosols, foamed plastic, PVC, polyurethane, polystyrene, and asphalt paper.

2. His the height of the vent above the floor.
3. The depth if the curtain board shall be measured from the bottom of the vent. The bottom of the curtain

board shall be level.
1004.2 Minimum Number of Exits

1004.2.1 There shall be not less than two approved independent exits, accessible to each tenant
area, serving every story, except in Group R3 occupancies and as modified in 1018.

1004.2.2 The minimum number of exits for all occupancies, except as modified by 1018, based
on occupant load, shall be as follows:

Minimum Number of EXxits Occupancy Load per Story
2 1-500
3 501 - 1,000
4 more than 1,000

1004.2.3 Sufficient exit facilities shall be provided so that the aggregate capacity of all such
exits, determined in accordance with this chapter, shall be not less than the occupant load as
determined from 1003.1.

1004.2.4 Is shall be unlawful to occupy any part of a building by a greater number of persons
than that for which means of egress capacity, as prescribed in this chapter, has been provided.

1004.3 Accessible Means of Egress
See Chapter 11.
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1005 SPECIAL EXIT REQUIREMENTS.

1005.1 Boiler, Incinerator, Furnace Rooms

Except in one and two family dwellings, two egress doors shaII be provided from all boiler,
incinerator, and furnace rooms that exceed 500 sq ft (46 m?) in area, and the largest installed
piece of fuel-fired equipment exceeds 400,000 Btu ( 117 kW) input capacity. Egress doors shall
be separated by horizontal distance not less than one-half the maximum horizontal dimensions of
the room. A 6-inch (152 mm) sill (dike) shall be provided where oil fire equipment is used.
Interior openings between a Group H Hazardous occupancy and a boiler, incinerator, furnace or
similar room shall not be permitted. Maximum distance of travel to an egress door shall not
exceed 50ft (15m).

1005.2 Dead-End Pockets or Hallways

Exits and exit access shall be so arranged that dead-end pockets or hallways in excess of 20 ft
(6096 mm) long shall not occur.

1005.3 Exit Access Corridors

1005.3.1 It shall be prohibited to use exit access corridors separated from building use areas by
fire-rated partitions and providing access to exit, for return or exhaust from adjoining air
conditioned spaces through louvers or other devices mounted in corridor doors, partitions, or
ceilings.

1005.3.2 Except in Group | or Group R occupancies, 1005.3.1 may be waived by the building
official, providing corridors are equipped with approved smoke detectors arranged to
automatically stop supply, return and exhaust and close louvers or other devices mounted within
the corridors doors, partitions, or ceilings.

1005.4 Emergency Egress Openings

1005.4.1 Every sleeping room on the first and second story of Group R occupancies shall have
at least one operable exterior window or exterior door approved for emergency egress or rescue.
The units must be operable from the inside to a full clear opening without the use of separate
tools or key. Where windows are provided as a means of egress or rescue, they shall have a sill
height of not more than 44 inches (1118 mm) above the floor.

1005.4.2 The minimum net clear opening height dimension shall be 22 inches (559 mm). The
minimum net clear opening width dimension shall be 20 mches (508 mm). The net clear
opening area shall in no case be less than 4 sq ft (0.37 m?).

1005.4.3 Each egress WlndOW from sleeping rooms must have a minimum total glass area of not
Iess than 5 sq ft (0.47 m?) in the case of a ground floor window and not less than 5.7 sq ft (0.53
m?) in the case of a second story window.

1005.5 Smokeproof Enclosures

1005.5.1 Where the floor surface of any story is located more than 75 ft (23 m) above the lowest
level of fire department vehicle access, each of the required exits for the building shall be a
smokeproof enclosure.

1005.5.2 A minimum 2-hour fire resistant construction shall be used for smokeproof enclosures.
In each case openings into the required 2-hour construction shall be limited to those needed for
maintenance and operation and shall be protected by self-closing 1 1/2-hour fire resistance rated
devices. The supporting frame shall be protected as set forth in Chapter 6.

1005.5.3 Group B buildings exceeding 15,000 sq ft (1395 m ?) per floor and complying with the
area of refuge (compartmentation) option described in 412.9 are exempt from smokeproof
enclosure requirements.

1005.5.4 Stairs in smokeproof enclosures shall be of noncombustible construction.
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1005.5.5 A smokeproof enclosure shall exit into a public way or into an exit passageway, yard,
open court or open space having direct access to a public way. The exit passageway shall be
without other openings and shall have walls, floors, and ceiling of 2-hour fire resistance.

1005.5.6 A stairway in a smokeproof enclosure shall not continue below the grade level unless
an approved barrier is provided at the ground level to prevent persons from accidentally
continuing into the basement.

1005.5.7 Access to the stairway shall be by way of a vestibule or by way of an open exterior
balcony of noncombustible materials.

1005.5.8 Smokeproof Enclosures by Natural Ventilation.

1005.5.8.1 Where a vestibule is provided, the door assembly into the vestibule shall have a 1
1/2-hour fire resistance rating and the door assembly from the vestibule to the stairs shall have
not less than a 20 minute fire resistance rating. The doors shall have closing devices a specified
in 1005. 5 9.10. Wired glass 1/4 inch (6.4 mm) thick may be installed not to exceed 100 sq in
(0.065 m?) with neither dimension exceeding 12 inches (305 mm).

1005.5.8.2 The vestibule hall have a minimum of 16 sq ft (1.49 m?) of opening, in a wall facing
an exterior court, yard or public way at least 20 ft (6096 mm) wide. The vestibule shall be a
minimum of 44 inches (1118 mm) wide and 72 inches (1829 mm) in the direction of travel.

1005.5.8.3 Where access to the stairway is by means of an open exterior balcony, the door
assembly to the stairway shall have a 1 1/2-hour fire resistance rating. Doors shall have closing
devices as specified in 1005.5.9.10.

1005.5.9 Smokeproof Enclosures by Mechanical Ventilation.

1005.5.9.1 Stair pressurization systems shall be independent of other building ventilation
systems.

1005.5.9.2 Equipment and ductwork for stair pressurization shall comply with one of the
following:

1. Be located exterior to the building and be directly connected to the stairway or connected to
the stairway by ductwork enclosed in 2-hour construction.

2. Be located within the stair enclosure with intake or exhaust air directed to the outside or
through ductwork in 2-hour construction.

3. Be located within the building if separated from the remainder of the building, including
other mechanical equipment, with 2-hour construction.

1005.5.9.3 The door from the building into the vestibule shall have a 1 1/2-hour fire resistance
rating and have closing devices as specified in 705.1.3.2.3. The door from the vestibule to the
stairway shall have a minimum 20 minute fire resistance rating and have closing deV|ces as
specified in 705.1.3.2.3. Wired glass, if provided, shall not exceed 100 sq in (0.065 m ) and
shall be set in a steel frame. The door shall be provided with a drop sill or other provision to
minimize air leakage.

1005.5.9.4 Where access to the stairway is by means of an open exterior balcony, the door
assembly to the stairway shall have a 1 1/2-hour fire resistance rating. Doors shall have closing
devices as specified in 1005.5.9.10.

1005.5.9.5 The vestibule shall have a minimum dimension of 44 inches (1118 mm) wide and 72
inches (1829 mm) in direction of exit travel.
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1005.5.9.6 The vestibule shall be provided with not less than one air change per minute and the
exhaust shall be 150% of the supply. Supply air shall enter and exhaust air shall discharge from
the vestibule through separate, tightly constructed ducts used only for that purpose. Supply air
shall enter the vestibule within 6 inches (152 mm) of the floor level. The top of the exhaust
register shall be located at the top of the smoke trap but no more than 6 inches (152 mm) down
from the top of the trap and shall be entirely within the smoke trap area. Doors, when in the
open position, shall not obstruct duct openings. Duct openings may be provided with controlling
dampers if needed, to meet the design requirements but are not otherwise required.

1005.5.9.7 For buildings where such air changes would result in excessively large duct and
blower requirements, a speciall ly engineered system may be used. Such an engineered system
shall provide 2,500 cfm (1.2 m°/s) exhaust from a vestibule when in emergency operation and
shall be sized to handle three vestibules simultaneously. The smoke detector located outside
each vestibule shall release to open the supply and exhaust duct dampers in that affected
vestibule.

1005.5.9.8 The vestibule ceiling shall be at least 20 inches (508 mm) higher than the door
opening into the vestibule to serve as a smoke and heat trap and to provide an upward moving air
column. The 20-inch (508 mm) height requirement may be reduced proportionally if the
minimum vestibule size described in 1005.5.9.5 is enlarged so as to maintain the same volume in
the smoke trap area above the door when justified by design and test. In any case, minimum
ceiling height shall not be less than 7 ft 6 in (2286 mm).

1005.5.9.9 The stair shaft shall be prowded with mechanical supply and exhaust air. There
shall be a minimum of 2,500 cfm (1.2 m%/s) discharge through a dampered relief opening or an
exhaust fan at the top of the stair shaft. The supply shall be sufficient to provide a minimum
positive pressure of 0.05-inch water column (12.5 Pa) in addition to the maximum anticipated
stack pressure, relative to other parts of the building measured with all doors closed. The
combined positive pressure shall not exceed 0.35-inch water column (87 Pa). The air supply
shall be taken directly from outside of the building. The stair pressure shall be static pressures
measured at the level of discharge from the stair.

EXCEPTION: The minimum positive pressure shall be increased to 0.15-inch water column
(37 Pa) in an unsprinklered building.

1005.5.9.10 The activation of the ventilating equipment shall be initiated by a smoke detector
installed outside the vestibule door in an approved location. When the closing device for the
stair shaft and vestibule doors is activated by smoke detection or power failure, the closing
devices on all doors in the smokeproof enclosure at all levels shall be activated and the
mechanical equipment shall operate at the levels specified in items 1005.5.9.6 and 1005.5.9.9.

1005.6 Mezzanines

1005.6.1 Two means of egress shall be provided from any mezzanine with an occupant load or
travel distance to an exit or to a point where there is a choice of more than one means of egress
which exceeds that shown in Table 1005.6.
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Table 1005.6
Single Exit Criteria for Mezzanines
Maximum

Use Occupant Load Travel Distance
Assembly 50 75 feet
Business 30 75 feet
Court Rooms 50 75 feet
Educational

Classroom 50 75 feet

Shops and vocational 50 75 feet
Industrial 50 75 feet
Institutional

Sleeping area 6 75 feet

In-patient treatment areas 10 75 feet

Outpatient treatment areas 10 75 feet
Library

Reading rooms 50 75 feet

Stack area 30 75 feet
Mercantile

Basement/grade levels 50 75 feet

Other floors 50 75 feet

Stock, storage & shipping 10 75 feet
Parking garages 30 75 feet
Residential

Dwellings 10 75 feet

Hotels & apartments 10 75 feet

Dormitories 10 75 feet
Hazardous 3 25 feet!
Storage 30 100 feet
1ft=0.305m
Notes:

1. Maximum area with one exit or exit access door shall be 200 sq ft

1005.6.2 If any required means of egress is through the room below, the occupant load of the
mezzanine shall be added to the occupant load of the room in which it is located.

1005.6.3 Egress stairways from mezzanines shall conform with the requirements of 1007. They
may be open and may descend to the floor of the room in which they are located when all the

following conditions are met:

1. The pace beneath the mezzanine is totally open and unencumbered by partitioned rooms or

spaces.

EXCEPTION: The space beneath the mezzanine may be enclosed provided the enclosed
space is protected throughout with a smoke detection system in accordance with NFiPA
72 which sounds an alarm in the mezzanine.

2. Deleted.

3. The occupant load of the mezzanine is added to the occupant load of the story or room in
which it is located for purposes of determining the egress requirements of such story or

room.

4. The mezzanine is not occupied for sleeping purposes, unless there are exterior windows
accessible to the mezzanine and located not more than two stories above grade.
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1005.7 Burglar Bars

Each sleeping room or room with a required exit door in a residential occupancy that has burglar
bars installed shall have at least one emergency egress window or door that is operable from the
inside without the use of a key, tool, special knowledge, or effort.

1006 STAIRWAY PROTECTION

1006.1 Enclosed Stairways

1006.1.1 Exit stairways between floors shall be enclosed in or separated by fire resistant
construction in accordance with 705.2 and Table 700.

EXCEPTIONS:
1. Stairways serving and contained within a dwelling, dwelling unit, or hotel suite.
2. Exterior stairways conforming to 1006.2.

3. In open automobile parking garages when the stair is on an open side, as defined in
411.3.2.

4. In open parking garages, having all sides open.

1006.1.2 Except in one and two family dwellings, basement stairways located under stairways
from upper stories shall be completely enclosed by construction providing fire resistance not less
than required for the stair enclosure above the basement but in no case less than 1-hour fire
resistance.

1006.1.3 A stairway enclosure shall not be used for any purpose other than means of egress.
Openings in exit enclosures other than unexposed exterior openings shall be limited to those
necessary for exit access to the enclosure from normally occupiable or habitable rooms and for
egress from the enclosure.

1006.1.3.1 Penetrations into and openings through a stairway enclosure assembly are prohibited
except for required exit door, ductwork and equipment necessary for independent stair
pressurization, sprinkler piping, standpipes, metallic hot and cold water and condensate piping, ||
and electrlcal conduit serving the stairway and terminating at a steel box not exceeding 16 sq in
(0.010 m?). Such penetrations shall be protected in accordance with 705.4. There shall be no
penetrations or communicating openings, whether protected or not, between adjacent stair
enclosures.

1006.1.3.2 Exterior walls of an enclosed stairway shall comply with the requirements of Table
600 for exterior walls. Where nonrated walls or unprotected openings are used to enclose the
exterior of the stairway, the building exterior walls within 10 ft (3048 mm) horizontally of the
non-rated wall or unprotected opening shall be constructed as required for stairway enclosures,
including opening protectives, but need not exceed 1-hour fire resistance with 3/4-hour opening
protective. This construction shall extend vertically from the ground to a point 10 ft (3048 mm)
above the topmost landing of the stairway or to the roof line, whichever is lower.

1006.1.4 The space under a stairway may be used if it is separated from the stairway by fire
resistant construction as required by 1006.1.

EXCEPTION: Separation is not required from those stairways exempted from enclosure in
1006.1.1.

1006.2 Exterior Exitway Stairs

1006.2.1 Exterior stairways conforming to the requirements for interior stairways in all respects,
except as to enclosures and except as herein specifically modified, may be accepted as an
element of a required means of egress in buildings not exceeding six stories or 75 ft (22.9 m) in
height for other than Group E and I Unrestrained buildings.
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1006.2.2 Exterior stairways shall be permitted where at least one door from each tenant opens
onto a roofed-over open porch or balcony served by at least two stairways so located as to
provide a choice of independent, unobstructed means of egress directly to the ground, except a
single stairway shall be allowed when a single exit is permitted by 1020, 1025, 1026, and 1027.
Such porches and stairways shall comply with the requirements for interior exitway stairway as
specified in 1007 and 1014. Porches and balconies shall be not less than 4 1/2 ft (1372 mm)
wide. The stairways shall be located so that the entrances and all portions of the stairways on
each level are a distance apart equal to not less than one half of the length of the maximum
overall diagonal dimension of the building or area to be served measured in a straight line
between such stairways. The maximum travel distance from any tenant space to the nearest
stairway shall be as specified in Table 1004. Porches and stairways shall be located at least 10 ft
(3048 mm) from adjacent property lines and from other buildings on the same lot, unless
openings in such buildings are protected by 3/4 hour fire resistant doors or windows.

1006.2.3 Handrails and guardrails shall be as specified in 1007.5 and 1015 respectively.

1006.2.4 Exterior stairs shall be separated from the interior of the building by walls with a fire
resistance rating of not less than 1 hour, with fixed or self-closing opening protectives as
required for enclosed stairs. This protection shall extend vertically from the ground to a point 10
ft (3048 mm) above the topmost landing or the roof line, whichever is lower, and horizontally 10
ft (3048 mm) from each side of the stairway. Openings within the 10 ft (3048 mm) horizontal
extension of the protected walls beyond the stairway shall be equipped with fixed 3/4-hour
assemblies.

EXCEPTIONS:

1. Exterior stairways may be unprotected when serving an exterior exit access balcony which
has two exterior stairways, remotely located as required in 1006.2.2.

2. Such protection is not required in two story buildings where there is a second exit remotely
located as required in 1006.2.2.

1006.2.5 All required exterior stairways shall be located so as to lead directly to a street or open
space with direct access to a street. When located on the rear of the building such stairways may
lead through a passageway at grade complying with 1010.

1006.2.6 Exterior stairways shall not project beyond the street lot line.
1007 STAIRWAY CONSTRUCTION

1007.1 General

1007.1.1 Exterior and interior exit stairways shall be constructed of noncombustible materials
throughout in the following buildings:

1. All buildings of Type I and of Type Il construction.

2. All Group A-1 and Group I buildings.

3. All Group A-2 and Group E buildings three stories or more in height.
4.

All other buildings three stories or more in height or occupied by more than 40 persons
above or below the first story at street or grade level, except one and two family dwellings
and buildings of Type VI construction.

1007.1.2 Stairways located in a required fire resistant enclosure shall have closed risers. All
other stairways shall be permitted to have open risers.

1007.1.3 Interior stairs constructed of wood, except those with open risers, shall be fireblocked
as specified in 705.3.

1007.1.4 Closets shall not be located beneath stairs unless such stairs are protected as required
by 1006.1.
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EXCEPTION: Protection is not required for those stairways exempted from enclosure in
1006.1.1.

1007.1.5 The underside of interior stairways, if of combustible construction, shall be protected
to provide not less than 1-hour fire resistance.

EXCEPTION: When located within a dwelling unit.

1007.1.6 Enclosed exit stairways that continue beyond the floor of discharge shall be
interrupted at the floor of discharge by partitions, doors or other effective means.

EXCEPTION: Stairs that continue one-half story beyond the level of exit discharge need not
be interrupted by physical barriers where the exit discharge is clearly obvious.

1007.2 Not Used

1007.3 Treads and Risers

1007.3.1 Treads and risers of stairs shall be so proportioned that the sum of two risers and a
tread, exclusive of projection of nosing, is not less than 24 inches (610 mm) nor more than 25
inches (635 mm). The height of riser shall not exceed 7 3/4 inches (197 mm), and treads,
exclusive of nosing, shall be not less than 9 inches (229 mm) wide.

EXCEPTION: Special stairs in 1007.8.

1007.3.2 Every tread less than 10 inches (254 mm) wide shall have a nosing, or effective
projection, of approximately 1 inch (25.4 mm) over the level immediately below that tread.

1007.3.3 Tread depth shall be measured horizontally between the vertical planes of the foremost
projection of adjacent treads and at a right angle to the tread's leading edge.

EXCEPTION: Tread depth of special stairs in 1007.8 shall be measured on a line
perpendicular to the centerline of tread.

1007.3.4 Treads shall be of uniform depth and risers of uniform height in any stairway between
two floors. There shall be no variation exceeding 3/16 inch (4.8 mm) in the depth of adjacent
treads or in the height of adjacent risers and the tolerance between the largest and smallest riser
or between the largest and smallest tread shall not exceed 3/8 inch (9.5 mm) in any flight. The
uniformity of winders and other tapered treads, complying with 1007.8.1, 1007.8.2, and 1007.8.3
shall be measured at consistent distances from the narrower end of the treads.

EXCEPTION: Where the bottom or top riser adjoins a sloping public way, walk or driveway
having an established grade and serving as a landing, a variation in height of the riser of not
more than 3 inches (76 mm) for every 3 ft (914 mm) of stairway width is permitted.

1007.4 Landings

1007.4.1 A flight of stairs shall not have a vertical rise of more than 12 ft (3658 mm) between
floors or landings.

1007.4.2 The width of landings shall be not less than the width of stairways they serve. Every
landing shall have a minimum dimension measured in the direction of travel equal to the width
of the stairway. Such dimension need not exceed 4 ft ( 1219 mm) when the stair has a straight
run.
1007.4.3 Stairway landings shall have guardrails as specified in 1015 on any open and
unenclosed edges.
EXCEPTION: The top element of a guardrail at the inside open or unenclosed edge of any
intermediate landing where the stairs reverse direction may be at the same height as the
stairway handrails when the horizontal distance between the stair flights is 1 ft (305 mm) or
less and when a continuous handrail as specified in 1007.5 is provided.
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1007.5 Handrails

1007.5.1 Stairways having four or more risers above a floor or finished ground level, shall be
equipped with handrails located not less than 30 (762 mm) nor more than 38 inches (965 mm)
above the leading edge of a tread.

EXCEPTIONS:
1. Handrails that form part of a guardrail may be 42 inches (1067 mm) high.
2. As required for Group | Unrestrained in 1024.1.4.
1007.5.2 Stairways shall have handrails on each side.
EXCEPTIONS:
1. Aisle stairs provided with a center handrail need not have additional handrails.
2. Stairs within dwelling units, spiral stairs and aisle stairs serving seating only on one side
may have a handrail on one side only.

1007.5.3 Handrails shall have either a circular cross section with a diameter of 1 1/4 inches (32
mm) to 2 inches (51 mm), or a noncircular cross section with a perimeter dimension of at least 4
inches (102 mm) but not more than 6 1/4 inches ( 159 mm) and a largest cross section dimension
not exceeding 2 1/4 inches (57 mm). Edges shall have a minimum radius of 1/8 inch (3 mm).

1007.5.4 Gripping surfaces shall be continuous, without interruption by newel posts or other
obstructions.

1007.5.5 Where a wall or guardrail exists, handrails shall extend at least 12 inches (305 mm)
beyond the top riser and at least 12 inches (305 mm) plus the depth of one tread beyond the
bottom riser. At the bottom, the handrail shall continue to slope for a distance of the depth of
one tread from the bottom riser; the remainder of the extension shall be horizontal.

EXCEPTION: Handrails within a dwelling unit.
1007.5.6 Clear space between handrail and wall shall be a minimum of 1 1/2 inches (38 mm).

1007.5.7 When the required width of a flight of stairs exceeds 88 inches (2235 mm), one or
more intermediate handrails, continuous between landings, substantially supported and
terminating at the upper end in newels or standards, shall be provided and there shall be not more
than 88 inches (2235 mm) between such adjacent handrails.

1007.5.8 Handrails, where required along open-sided flights of stairs, shall be of construction
adequate in strength, durability and attachment for their purpose as prescribed in 1608.2. They
shall include intermediate rails or ornamental patterns such that a 6-inch (152 mm) diameter
sphere cannot pass through any openings.

EXCEPTIONS:

1. Openings between intermediate rails shall be permitted for specific occupancy groups as
described in 1018.

2. Stairways which are part of or connected to the facilities described in 1026.4.2, and not
more than 6ft (1829 mm) above the grade below shall be required to have only one
intermediate railing located between 14 and 18 inches (356 and 457 mm) above the leading
edge of the tread.

1007.5.9 On monumental stairs, handrails shall be located along the most direct path of egress
travel.

1007.6 Width

1007.6.1 Stairs shall be clear of all obstructions except projections not exceeding 3 1/2 inches
(89 mm) at or below handrail height on each side.

1007.6.2 Width of stairs shall not decrease in the direction of exit travel.
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1007.6.3 The minimum width of any stair serving as a means of egress shall be in accordance
with Table 1004.

1007.7 Headroom

Stairs shall have a minimum headroom clearance of 6 ft 8 inches (2032 mm) measured vertically
from a line connecting the edge of the nosings. Such headroom shall be continuous above the
stair to the point where the line intersects the landing below, one tread depth beyond the bottom
riser. This minimum shall be maintained the full width of the stair and landing.

1007.8 Special Stairs

1007.8.1 Winders shall have a minimum tread depth of 6 inches (152 mm) at the narrow edge
and shall have a minimum tread depth of 11 inches (279 mm) at a point 12 inches (305 mm)
from the narrow edge. Winders shall be permitted to be used as a component in the means of
egress within a dwelling unit.

1007.8.2 Spiral stairways shall be permitted to be used as a component in the means of egress
within dwelling units and from a mezzanine not more than 250 sq ft (23 m2) and serving not
more than five occupants. A spiral stairway shall have a 7 1/2-inch (190 mm) minimum clear
tread depth at a point 12 inches (305 mm) from the narrow edge. The risers shall be sufficient to
provide a headroom of 6 ft 6 in (1981 mm) minimum, but riser height shall not be more than 9
1/2 inches (114 mm). The minimum stairway width shall be 26 inches (660 mm).

1007.8.3 Circular stairways shall be permitted to be used as a component in the means of egress
providing the minimum depth of tread is not less than 11 inches (279 mm) measured 12 inches
(305 mm) from the smaller radius, and the smaller radius is not less than twice the width of the
stairway. In Group R3 Occupancies, circular stairs may have a minimum tread depth of 9 inches
(229 mm) with 1 inch (25.4 mm) of nosing, and the smaller radius may be less than twice the
width of the stairway.

1007.8.4 Alternating tread stairways shall have a minimum projected tread exclusive of nosing
of 8 1/2 inches (216 mm) within a minimum total tread depth of 10 1/2 inches (267 mm). The
rise to the next alternating tread surface shall be a maximum of 8 inches (203 mm). Distance
between handrails shall be a minimum of 17 inches (432 mm) and a maximum of 24 inches (610
mm). A minimum distance of 6 inches (152 mm) shall be provided between the stair handrail
and any other object. A minimum of 12 inches (305 mm) shall be provided between the stair
handrails of adjacent alternating tread stairways.

1007.8.5 Alternating tread stairways meeting the requirements of 1007.8.4 shall be permitted to
be used as a component in a means of egress from a mezzanine of not more than 250 sq ft (23
m?) in area serving not more than five occupants in F, H, I, within dwelling units of R 2 and R3,
and S occupancies.

1008 ACCESS TO ROOF

Buildings four stories or more in height, except those with a roof slope greater than 4:12, shall be
provided with a stairway to the roof. Such stairway shall be marked at street and floor levels
with a sign indicating that it continues to the roof. Where roofs are used for roof gardens or for
other purposes, stairways shall be provided as required for such use or occupancy.

1009 HORIZONTAL EXITS

1009.1 General

1009.1.1 Horizontal exits shall not comprise more than one half of the required exits from any
building or floor area and shall not serve as the only exit. The walls of horizontal exits shall
have a fire resistance rating of 2 hours using materials dependent on the type of construction.
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EXCEPTION: Horizontal exits comprising more than one half of the required exits shall be
permitted in accordance with 1024.1.1 and 1024.2.7.
1009.1.2 Ramps meeting the requirements of 1013 shall be used where there is a difference of
level between connected areas.

1009.1.3 The area into which a horizontal exit leads shall be provided with exits adequate to
meet the requirements of this chapter, but not including the added capacity imposed by persons
entering it through horizontal exits from another area. At least one of its exits shall lead directly
to the exterior.

1009.2 Doors
1009.2.1 The width of horizontal exits shall be not less than required for exit doorways. The
exit capacity of horizontal exits shall be as specified in 1003.3.

1009.2.2 All fire doors in horizontal exits shall be self-closing or automatically closing when
activated by a smoke detector. All opening protectives in horizontal exits shall be consistent
with the fire resistance rating of the wall with a minimum 1 1/2-hour rating.

1009.2.3 Doors in horizontal exits shall be kept unlocked and unobstructed.

1009.3 Capacity of Refuge Area

The refuge area of a horizontal exit shall be either public areas or spaces occupied by the same
tenant and each such area of refuge shall be adequate to house the total occupant load of both
connected areas. The capacity of areas of refuge shall be computed on a net floor area allowance
of 3 sq ft (0.28 m?) for each occupant to be accommodated therein, not including areas of stairs,
elevators and other shafts or courts.

EXCEPTION: Area for Group I shall be computed in accordance with 1024.1.1.2 and
1024.2.7.2.

1010 EXIT DISCHARGE

1010.1 General

1010.1.1 Unless directly connected to a public way or to a space leading to a public way,
required exits shall be connected to an exit court, exit passageway, lobby or vestibule leading to
a public way.

1010.1.2 The minimum width of such courts, passageways, lobbies and vestibules shall be 44
inches (1118 mm) but not less than the required width of the exits to which they are connected.
There shall be no reduction of width in the direction of exit travel.

1010.1.3 The minimum clear ceiling height shall be 8 ft (2438 mm).

1010.1.4 The slope of the floor of exit discharge elements shall not exceed 1:12.

1010.2 Exit Courts

Exit courts 10 ft (3048 mm) or less in width shall have a minimum fire resistance rating of 1
hour with 3/4-hour opening protectives.

1010.3 Exit Passageways
Exit passageways shall be constructed in accordance with 704.2.1.2, 1006.1.3, and 1006.1.3.1,
with a fire resistance rating equivalent to shaft enclosures in Table 700.

EXCEPTIONS: A maximum 50% of the required number of exits and 50% of the required
exit capacity shall be permitted to discharge through areas on the level of exit discharge
provided all the following are met:
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1. Such exits discharge to a free and unobstructed way to the exterior of the building, such
way being readily visible and identifiable from the point of discharge at the exit, and

2. The entire area is separated from areas below by construction having a fire resistance rating
not less than that required for the exit enclosure, and
3. The area is protected throughout by an approved automatic sprinkler system, and

4. Any other portion of the level of discharge with access to the area of discharge is protected
throughout by an approved automatic sprinkler system or separated from the area of
discharge in accordance with requirements for the enclosure of exitways.

1010.4 Vestibules
An exit may discharge into an interior vestibule which meets the following criteria:

1. The depth from the exterior of the building is not greater than 10 ft (3048 mm) and the
length is not greater than 20 ft (6096 mm), and

2. The vestibule is separated from the remainder of the level of exit discharge by construction
providing protection equivalent to that provided by 1/4-inch (6 mm) thick labeled wired
glass in steel frames.

1011 FIRE ESCAPES

1011.1 General

1011.1.1 Fire escapes shall not be permitted except as approved by the building official for
existing buildings when more adequate exit facilities cannot be provided. Fire escapes shall not
provide more than 50% of the required exit capacity.

1011.1.2 When located on the front of the building and projecting beyond the building line, the
lowest landing shall be not less than 7 (2134 mm) nor more than 12 ft (3658 mm) above grade,
equipped with a counterbalanced stairway to the street. In alleyways and thoroughfares less than
30ft (9144 mm) wide, the clearance under the lowest landing shall be not less than 12 ft (3658
mm).

1011.2 Design

1011.2.1 The fire escape shall be designed to support a live load of 100 psf (4.8 kPa) and shall
be constructed of steel or other approved noncombustible materials. Fire escapes may be
constructed of wood not less than 2 inches (51 mm) thick on buildings of Type VI construction.
1011.2.2 Stairs shall be at least 22 inches (559 mm) wide with risers not more and treads not
less than 8 inches (203 mm) and with landings at foot of stairs not less than 40 inches (1016 mm)
wide by 36 inches (914 mm) long, located not more than 8 inches (203 mm) below the access
window or door.

1011.2.3 All openings located within 10 ft (3048 mm) of fire escapes shall be protected with
approved opening protectives of at least 3/4-hour fire resistance.

EXCEPTION: Fire escape ladders as set forth in 1011.3.

1011.3 Fire Escape Ladder Devices

A self-contained fire escape ladder device may be used when authorized by the building official
in Group R Occupancies not exceeding five stories, when said device conforms to the following:

1. The exit ladder serves an occupant load of 10 or less, or a single dwelling unit or guest
room.

2. The access is adjacent to an opening as specified for emergency egress or rescue from a
balcony. The exit ladder shall not pass in front of any building opening at or below the unit
being served.
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3. The exit ladder shall be so installed that the descending face is adjacent to the building wall
and each ladder device shall be offset or staggered not less than 24 inches (610 mm) from
the ladder above.

4. The availability of the activation device for the exit ladder is accessible only from the
opening on the balcony served.

5. An alarm sounds when the exit ladder is activated.
1012 DOORS

1012.1 General
1012.1.1 Egress doors used as an exit door shall provide a clear opening of not less than the
widths shown in Table 1004. The maximum leaf width of the door shall not exceed 48 inches
(1219 mm). Egress doors used in the exit access shall provide a clear opening of not less than 32
inches (813 mm) wide.

EXCEPTIONS:

1. Resident sleeping room doors within Group | Restrained occupancies.

2. Storage closets less than 10 sq ft (0.93 m?) in area.

3. Revolving doors.

4. Interior egress door within a dwelling unit which is not required to be adaptable or
accessible.

1012.1.2 Egress doors shall be side swinging type. Doors shall swing in the direction of egress
for the following:

1. when serving an occupant load of 50 or more, or,

2. when serving a high hazard occupancy.
The following prescribed maximum forces applied to the latch side shall perform their respective
functions:

1. A 151b (67 N) force shall release a latch.

2. A 30 Ib (133 N) force shall set door in motion.

3. A151b (67 N) force shall swing door fully open.

EXCEPTIONS TO 1012.1.2:

1. As permitted for specific occupancies in 1018.

2. Revolving doors conforming with 1012.3.

3. Horizontal sliding doors conforming with 1012.4 when used in elevator lobbies, or areas of

refuge set forth in 1004.3.5, or smoke barriers, or any room or space, other than Group H,
with an occupant load of less than 50.

1012.1.3 Every room or tenant space shall be provided with a minimum of one means of egress.
Every room or tenant space which has an occupant load of 50 or more persons or in which the
travel distance from the most remote point to the entrance to the exit access from the room or
tenant space exceeds 75 ft (23 m) shall have not less than two egress doors.

EXCEPTION: Doors in an HPM Facility shall comply with 408.3.9.
1012.1.4 The floor surface on both sides of a door shall be at the same elevation. The floor
surface over which the door swings shall extend from the door in the closed position a distance
equal to the door width. Thresholds at doorways shall not exceed 3/4 inch (19.1 mm) in height
for exterior sliding doors or 1/2 inch (12.7 mm) for other doors. Raised thresholds and floor
level changes greater than 1/4 inch (6.4 mm) at doorways shall be beveled with a slope no
greater than 1:2.

EXCEPTIONS:
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1. Exterior doors not on an accessible route as defined in 1102.

2. Variations in elevation due to differences in finish materials, but not more than 1/2 inch
(12.7 mm).

3. Doorways complying with 1012.1.6.

1012.1.5 Doors opening onto exit stairs or other approved exits shall not obstruct the travel
along any required exit. Doors opening onto exit access corridors or onto a landing shall not
reduce the corridor width or the landing width to less than one-half the required width during the
opening process. When fully open, the door shall not project more than 7 inches (178 mm) into
the required width of a corridor or a landing.

1012.1.6 Exit doorways shall not open immediately upon a flight of stairs. A landing of at least
the width of the door shall be provided, which is the same elevation as the finished floor from
which it is exiting.

1012.1.7 In Group R3 occupancies, a landing shall be provided on the exterior side of all egress
door openings. Landing width shall be no less than the width of the door it serves and the depth
shall be not less than 36 inches (914 mm). The landing may be one step lower than the inside
floor level but not more than 7 inches (178 mm) lower.

1012.1.8 Required exit doors shall be openable from the inside without the use of a key, tool,
special knowledge or effort. Manually operated flush bolts or surface bolts are prohibited. All
hardware must be direct acting requiring no more than one operation. Double cylinder dead
bolts, requiring a key for operation on both sides, are prohibited on required means of egress
doors unless the locking device is provided with a key which cannot be removed when the door
is locked from the inside.

1012.1.9 For required width of doorways serving exit stairways and the exit capacity of
doorways, see 1003.2 and 1003.3.

1012.1.10 Special locking arrangements shall be permitted in accordance with 1012.6 for the
applicable occupancy and 1018.

1012.2 Power Operated Doors

1012.2.1 Where required doors are operated by power which is activated by a photo-electric
device, floor mat, wall switches or other approved device as well as doors with power assisted
manual operation, the design, installation and maintenance shall be such that, in the event of
power failure, the door may be manually opened to permit exit travel. These doors shall be
openable as is required for other nonpower operable doors.

1012.2.2 Power operating sliding doors may be used provided the sliding leaf is equipped with
an emergency swing (panic release) feature.

EXCEPTION: Horizontal sliding doors conforming with 1012.4.
1012.2.3 Power operated doors shall comply with ANSI/BHMA A156.10.

1012.3 Revolving Doors

1012.3.1 Each revolving door shall be capable of collapsing into a book-fold position with
parallel egress paths providing an aggregate width of 36 inches (914 mm).

1012.3.2 A revolving door shall not be located within 10ft (3048 mm) of the foot of or top of
stairs or escalators or the entrance or exit of a moving walk. A dispersal area shall be provided
between the stairs or escalators or either end of the moving walk and the revolving doors.

1012.3.3 The turning speed of a revolving door shall not exceed the maximum permitted by
Table 1012.3.3.
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Table 1012.3.3
Maximum Speed For Revolving Doors

Inside Diameter  Power-Driven Type Manual Type

(ft and in) Speed Control (rpm)  Speed Control (rpm)
6-6 11 12

7-0 10 11

7-6 9 11

8-0 9 10

8-6 8 9

9-0 8 9

9-6 7 8

10-0 7 8

1012.3.4 Each revolving door shall have a conforming side-hinged swinging door in the same
wall as the revolving door and within 10ft (3048 mm).

EXCEPTION: A revolving door may be used without an adjacent swinging door for street
floor elevator lobbies if a stairway, escalator or door from other parts of the building does not
discharge through the lobby and the lobby does not have any occupancy or use other than as a
means of travel between elevators and street.

1012.3.5 A revolving door to be credited as a component of a means of egress shall comply
with 1012.3.1 through 1012.3.4 and the following conditions:

1. Revolving doors shall not be given credit for more than 50 of the required exit capacity.
2. Each revolving door shall be credited with no more than 50 persons capacity.

3. Each revolving door shall be capable of being collapsed when a force of not more than 130
Ib (578 N) is applied within 3 inches (76 mm) of the outer edge of a wing.

1012.3.6 A revolving door not used as a component of a means of egress shall have a collapsing
force of not more than 180 Ib (801 N)

EXCEPTION: A revolvlng door may have a collapsing force set in excess of 180 Ib (801 N)
if the collapsing force is reduced to not more than 130 Ib (578 N) when at least one of the
following is satisfied:

1. There is a power failure or power is removed to the device holding the wings in position.
2. There is an actuation of the automatic sprinkler system when such system is provided.

3. There is an actuation of a smoke detection system which is installed to provide coverage in
all areas within the building which are within 75 ft (23 m) of the revolving doors.

4. There is the actuation of a manual control switch which reduces the holding force to below
the 130 Ib (578 N) level. Such switch shall be in an approved location and shall be clearly
identified.

1012.4 Horizontal Sliding Doors

Approved and listed horizontal sliding doors complying with the following conditions may be
used in a means of egress when specifically permitted by this code.

1. The doors shall be power operated and shall be capable of being operated manually in the
event of power failure, and

2. The doors shall be openable by a simple method from both sides without special
knowledge or effort, and

3. The force required to operate the door shall not exceed 30 Ib ( 133 N) to set the door in
motion and 15 Ib (67 N) to close the door or open it to the minimum required width, and
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. The door shall be openable with a force not to exceed 15 Ib (67 N) when a force of 250 Ib

(1112 N) is applied perpendicular to the door adjacent to the operating device, and

. The door assembly shall comply with the applicable fire protection rating and, when rated,

shall be self-closing or automatic-closing by smoke detection, shall be installed in
accordance with NFiPA 80, and shall comply with 705.1.3, and

The door assembly shall have an integrated standby power supply, and
The door assembly power supply shall be electrically supervised.

1012.5 Special Doorway Requirements

A door, when opening or when fully open, shall not project beyond the building line. See
Chapter 32.

1012.6 Special Locking Arrangements

1012.6.1 Except in Group A occupancies, doors in buildings protected throughout by an
approved supervised automatic smoke detection system or automatic sprinkler system may be
equipped with approved, listed, locking devices which shall:

1.

2.
3.

Unlock upon actuation of the approved supervised automatic smoke detection system,
automatic fire detection system or automatic sprinkler system, and/or

Unlock upon loss of power controlling the locking device, and in all cases

Initiate an irreversible process which will unlock the door within 15 seconds whenever a
force of not more than 15 Ib (67 N) is applied to the door or releasing device and not relock
until the door has been opened. Once the irreversible process has started, it shall activate a
signal in the vicinity of the door for assuring those attempting to exit that the system is
functional. The Building Official may approve a delay not to exceed 30 seconds provided
that reasonable life safety is assured.

EXCEPTION:

Independent standby power is acceptable as long as the supervised automatic smoke
detection system, automatic fire detection system, or automatic sprinkler system, when
activated, has precedence over the standby power and unlocks the door. If a non-
emergency situation occurs such as a power outage, the door shall be allowed to remain
locked until the detection system(s) operate, provided that the power outage does not
disable these detection systems. If any of the detection systems are disabled in any way,
standby power controlling the locking devices will be interrupted.

. In addition to 1 and 2 above, and as an alternative to 3 above, for Institutional Occupancy,

a special locking system of electromagnetic locks may be utilized when all of the following
requirements are met:

A. These type locks may be used only in wards and wings or other portions of the facility
which require security provisions for the protection of its patients.

B. These systems may be used provided not more than one such system is located in any
egress path.

C. A wiring diagram and system components location map shall be provided under glass
adjacent to the fire alarm panel.

D. An on/off emergency release switch(es) must be capable of interrupting power to all
magnetically or electronically locked doors in the facility. Release switch(es) shall be
located and properly identified at each nursing station and any other control station
which are manned 24 hours.

E. An additional emergency release switch shall be provided for each locked door and
located within 3 ft of the door.
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5.

F. Any required emergency release switch shall interrupt the power to the locking device(s)
and shall not depend on relays or other devices to cause the interruption of power. If
any required emergency release switch is of the locking type, all staff must carry
emergency release switch keys. Additional convenience release devices may be
provided.

G. Section 1012.6.2 does not apply when this option is used.

Each special locking installation shall be approved by the appropriate fire and building
inspection authority prior to installation, after installation, and prior to initial use and
reviewed periodically thereafter.

1012.6.2 Signs shall be provided on the door adjacent to the release device which read: PUSH.
THIS DOOR WILL OPEN IN 15 SECONDS. ALARM WILL SOUND. Sign letters shall be at
least 1 inch (25.4 mm) high.

1012.6.3 Emergency lighting shall be provided at the door.

1012.7 Access-Controlled Egress Doors

The entrance doors in a means of egress in Group B, M, R1 or R2 buildings and entrance doors
to tenant spaces of Groups B, M, R1 and R2 are permitted to be equipped with an approved
entrance and egress access control system which meets all of the following:

1.

218

An approved listed releasing sensor/device, either mechanical or electrical, shall be
provided on the egress side arranged to detect an occupant attempting to gain egress. The
doors shall be arranged to unlock by a signal from or loss of power to the releasing
sensor/device.

. Loss of power to that part of the access control system which locks the doors shall

automatically unlock the doors.

. The doors shall be arranged to unlock from a manual unlocking device for emergency

unlock purposes only. Manual unlocking devices shall be located 40 to 48 inches (1016 to
1219 mm) vertically above the floor and within 5 feet (1524 mm) of the secured doors.
Ready access shall be provided to the manual unlocking device and the device shall be
clearly identified by a sign. When operated, the manual unlocking device shall result in
direct interruption of power to the lock, independent of the access control system
electronics. Upon activation of the manual unlocking device, the doors shall remain
unlocked for a minimum of 30 seconds

. Activation of the building fire protective signaling system automatic sprinkler or smoke

detection systems, if provided, shall automatically unlock the doors. The doors shall
remain unlocked until the signaling systems have been reset.

. Entrance doors in Group B or M shall not be secured from the egress side during periods

that the building is open to the general public.

. Entrance doors in buildings having a mechanical means of egress in conjunction with an

electric strike shall be latched when not energized.

. Independent standby power, if provided, is acceptable on doors having immediate egress

upon activation with a listed releasing sensor/device and, if provided, tie in with the
supervised automatic smoke/fire detection or automatic sprinkler system as described in
1012.6.1 (Exception A).
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1013 RAMPS

1013.1 General

Where changes in elevations exist in exit access corridors, exits and exit outlets, ramps shall be
used when the difference in elevation is 12 inches (305 mm) or less. Ramps in the means of
egress shall conform to 1013.2 through 1013.8.

1013.2 Slope
Maximum slope in the direction of travel shall be 1:12. Maximum cross slope shall be 1:48.
EXCEPTIONS:

1. Maximum slope in direction of travel shall be 1:8 for a 3-inch (76 mm) rise maximum and
1:10 for a 6-inch (152 mm) rise maximum.

2. Aisles in Group A occupancies. See 1019.

1013.3 Rise

Maximum rise for a single ramp run shall be 30 inches (762 mm).
EXCEPTION: Aisles in Group A occupancies.

1013.4 Landings

Ramps shall have landings at the top, bottom and at doors opening onto the ramp. Slope of
landings shall not be steeper than 1:48.

1013.5 Handrails

Ramps steeper than 1:20 shall be provided with handrails along both sides of a ramp segment
and shall conform with the requirements in 1007.5.3, 1007.5.4 and 1007.5.6. If handrails are not
continuous, they shall extend at least 12 inches (305 mm) beyond the top and bottom of the ramp
segment and shall be parallel with the floor or ground surface. Handrails shall be not less than
34 inches (864 mm) nor more than 38 inches (965 mm) above the ramp surface.

EXCEPTIONS:
1. Handrails are not required when the total rise is 6 inches (152 mm) or less.
2. Aisles in Group A occupancies. See 1019.

1013.6 Drop-Offs

Ramps and landings with drop-offs at the sides shall have a curb with a minimum 4-inch (102
mm) height, wall, railing or a guardrail.

1013.7 Slip Resistance
Ramps shall have a slip resistant surface.

1013.8 Water Accumulation
Exterior ramps and landings shall be designed so water will not accumulate on their surfaces.

1014 BALCONIES, PORCHES, GALLERIES

1014.1 General

1014.1.1 Any exterior balcony, porch, or gallery may serve as a means of egress if it complies
with all the requirements as to width, arrangement, headroom and travel distance and materials
of construction that are specified in this chapter for means of egress and provided it complies
with the requirements of the following paragraphs of 1014.
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EXCEPTION: Protection of openings in the building walls opening onto exterior balconies is
not required, unless regulated by 1006.2.4.

1014.1.2 All porches, balconies, raised floor surfaces or landings located more than 30 inches
(762 mm) above the floor or grade below shall have guardrails as specified in 1015.

1014.1.3 Balconies or other open spaces serving as a means of egress shall be maintained as a
required path of travel without obstruction so as to maintain the required minimum width of exit
travel.

1014.1.4 Exterior balconies used as an exit access from buildings four or more stories in height
shall be of noncombustible construction. See 1404.2 and 1404.3 for fire protection requirements
of balconies not used as a means of egress.

1014.1.5 See 3206 for projections over public property.
1015 GUARDRAILS

1015.1 General

All unenclosed floor and roof openings, open and glazed sides of landings and ramps, balconies
or porches which are more than 30 inches (762 mm) above finished ground level or a floor below
shall be protected by a guardrail. Guardrails shall form a vertical protective barrier not less than
42 inches (1067 mm) high. Open guardrails shall have intermediate rails or ornamental pattern
such that a 6-inch (152 mm) diameter sphere cannot pass through any opening. A bottom rail or
curb shall be provided that will reject the passage of a 2-inch (51 mm) diameter sphere.
Construction of guardrails shall be adequate in strength, durability and attachment for their
purpose as described in 1608.2.

EXCEPTIONS:
1. Guardrails are not required on the loading side of loading docks.

2. Guardrails shall be permitted in conformance with requirements for specific occupancies in
1018.

1015.2 Glass
Glass guardrail components shall comply with 2405.5.

1016 EXIT ILLUMINATION AND SIGNS

1016.1 Means of Egress lllumination

1016.1.1 Means of egress shall be illuminated at all times that the building is occupied, with
light of not less than 1 foot-candle (11 Ix) intensity at the floor level, except theaters which shall
have not less than 1/5 foot-candle (2 Ix) in aisles. For purposes of illumination, means of egress
shall consist only of the exits and aisles, corridors, passageways, ramps, escalators and lobbies
leading to the exits.

1016.1.2 An independent and separate source of emergency power shall be provided for means
of egress illumination in occupancies with the occupant load listed in Table 1016. Such
emergency power shall be automatically actuated and emergency illumination provided for a
period of 1 1/2 hours in the event of failure of normal lighting. Emergency lighting facilities
shall be arranged to provide initial illumination that is not less than an average of 1 foot-candle
(11 Ix) and a minimum at any point of 0.2 foot-candle (2 Ix) measured along the path of egress at
the floor level. Measurements shall be taken at intervals of 2 ft 0 inches (305 mm) between light
sources. Illumination levels may decline to 0.6 foot-candle (6 Ix ) average and a minimum at any
point of 0.1 foot-candle (1 Ix) at the end of the emergency lighting duration. A maximum
illumination uniformity ratio of 40:1 shall not be exceeded.

220 1997 Revisions 1996 NORTH CAROLINA BUILDING CODE



MEANS OF EGRESS

EXCEPTION: The decline in the illumination level does not apply to occupancy Groups H
and | or to Group B and R high rise.

1016.2 Exit Signs

1016.2.1 Exits shall be marked by an approved sign readily visible from any direction of exit
access. Access to exits shall be marked by readily visible signs in all cases where the exit or way
to reach it is not immediately visible to the occupants. Sign placement shall be such that no
point in the exit access is more than 100 ft (30 m) from the nearest visible sign. Every exit sign
shall be suitably illuminated by a reliable light source. Externally and internally illuminated
signs shall be visible in both the normal and emergency lighting mode.

1016.2.2 All exit and directional signs shall have letters at least 6 inches (152 mm) high with a
minimum stroke of 3/4 inch (19 mm). The word "EXIT" shall have letters having a width not
less than 2 inches (51 mm) except the letter "I" and the minimum spacing between letters shall be
not less than 3/8 inch (10 mm). Signs larger than the minimum established in this paragraph
shall have letter widths, strokes and spacing in proportion to their height. Each door to an exit
stairway shall have tactile signage that states EXIT and complies with CABO/ANSI A117.1.

EXCEPTION: Group R3 occupancies.

1016.2.3 Externally illuminated signs shall be illuminated by not less than 5 foot-candles (54 Ix)
and shall employ a contrast ratio of not less than 0.5.

1016.2.3.1 The visibility of an internally illuminated sign shall be the equivalent of an
externally illuminated sign. The 0.5 contrast ratio shall be derived from luminance
measurements obtained in units of foot-lamberts (cd/m). Approved self-luminous or
electroluminescent signs which operate in the 5,000 to 6,000 angstrom (5 x 10- to 6 x 10 -m)
range and which provide evenly illuminated letters shall have a luminance of not less than 0.06
foot-lamberts (0.21 cd/m).

1016.2.3.2 All exit signs for egress elements shall be provided an emergency source of power in
accordance with 1016.1.2.

EXCEPTION: Approved self-luminous signs.

1016.2.3.3 Where a main entrance serves as an exit and is visible to the occupants, an exit sign
is not required over the main entrance door.

1016.2.4 Where exit lights or signs or the exits themselves are not visible from the exit
approach, directional signs indicating the way of egress shall be provided. The level at which
there is direct exit to the exterior shall also be clearly indicated.

1016.2.5 An independent and separate source of power shall be provided for exit signs in
occupancies at the occupant load listed in Table 1016.

1016.2.6 Signs installed as projections from a wall or ceiling within the means of egress shall
provide vertical clearance no less than 7 ft (2134 mm) from the walking surface.

Table 1016
Special Power for Exit Signs and Illumination
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Occupancy Minimum Occupant Load
Group A All

Group | All

Group H All*

Group R Greater than 100

Group B & M Greater than 150

Group E Greater than 300

Note:

1. Individual rooms 500 sq ft (46.5 m?) or less in mixed
occupancy and buildings 500 sq ft (46.5 m?) or less are
exempted.

1016.3 Stair Identification

An approved sign shall be located at each floor level landing in all enclosed stairways of
buildings four or more stories in height. The sign shall indicate the floor level and the
availability of roof access from that stairway and an identification of the stairway. The sign shall
also state the floor level of and direction to exit discharge. The sign shall be located
approximately 5 ft (1524 mm) above the floor landing in a position which is readily visible when
the door is in the open or closed position.

1017 EXIT OBSTRUCTIONS

Where floor space is occupied by tables, chairs or other movable furniture, aisles not less than 36
inches (914 mm) clear width shall be maintained to provide ready access to egress doors.

1018 SPECIAL EGRESS REQUIREMENTS BY OCCUPANCY

The general requirements of Chapter 10 apply to all occupancies except as modified for specific
occupancies in accordance with 1019 through 1027.

1019 ASSEMBLY

1019.1 Means of Egress Capacity

1019.1.1 The minimum aggregate width of main entrance doorways for Group A Assembly
Occupancies shall be sufficient to accommodate 50% of the occupant load. Each level of a
Group A, Assembly Occupancy shall have access to a main exit and shall be provided with
additional exits of sufficient width to accommodate one-half of the total occupant load served by
that level.

1019.2 Foyers and Lobbies

1019.2.1 In every Group A - Large Assembly occupancy, a foyer consisting of a space at a main
entrance of the auditorium or place of assembly shall be provided. Such foyer, if not directly
connected to a public street by all the main entrances or exits, shall have a straight and
unobstructed corridor or passage to every such main entrance and exit.

1019.2.2 The width of a foyer at any point shall be not less than the combined width of aisles,
stairways, and passageways tributary thereto.

1019.2.3 In theaters and similar Group A occupancies, where persons are admitted to the
building at times when seats are not available and are allowed to wait in a lobby or similar space,
such use of lobby or similar space shall not encroach upon the required clear width of exits.
Such waiting areas shall be separated from the required exitways by substantial permanent
partitions or by fixed rigid railings not less than 42 inches (1067 mm) high.
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1019.3 Interior Balcony and Gallery

1019.3.1 Means of Egress. For balconies or galleries of Group A occupancies having a
seating capacity of over 50, at least two means of egress shall be provided, one from each side of
every balcony or gallery, leading directly to a street or exit court.

1019.3.2 Two means of egress shall be required from theater balconies when the occupancy
exceeds 50.

1019.3.3 Enclosure and Capacity. All interior stairways and other vertical openings shall
be enclosed and protected as provided in this chapter, except that stairs may be open between
balcony and main assembly floor in occupancies such as theaters, churches and auditoriums.
The means of egress capacity required for balconies or galleries shall be determined on the same
basis as those required for the occupancy use.

1019.3.4 Travel Distance. The maximum travel distance for balcony or gallery from any seat
to an exit shall be determined on the same basis as the building occupancy.

1019.4 Stages

1019.4.1 Where two means of egress are required, they shall be separate with at least one means
of egress on each side of the stage.

1019.4.2 The means of egress from lighting and access catwalks, galleries and gridirons shall
meet the requirements for Group F occupancies.

EXCEPTIONS:

1. A minimum width of 22 inches (559 mm) shall be permitted for lighting and access
catwalks.

2. A second means of egress is not required from these areas where a means of escape to a
floor or to a roof is provided. Ladders, alternating tread stairs, or spiral stairs shall be
permitted in the means of escape.

1019.4.3 Each tier of dressing rooms shall be provided with two exits.
1019.4.4 Stairways from stage and dressing rooms need not be enclosed.

1019.5 Tents

Tent exits, aisles, seating, etc., shall conform with the requirements of the Standard Fire
Prevention Code. All exits shall be kept free and clear of obstructions while the tent is occupied
by the public.

1019.6 Projection Rooms

The projection room shall be provided with not less than one exit having a minimum opening of
not less than 30 inches (762 mm) wide and 80 inches (2032 mm) high.

1019.7 Doors

1019.7.1 A key locking device may be used from the egress side on the main exterior exit doors
on Group A-2 having an occupancy of 300 or less, subject to the following:

1. There is a readily visible durable sign on or adjacent to the door stating: THIS EXIT TO
REMAIN UNLOCKED WHEN THIS BUILDING IS OCCUPIED. The sign shall be in
letters no less than 1 inch (25.4 m) high on a contrasting background.

2. The locking device must be of a type that will be readily distinguishable as locked.
. The main exit door is a single door or one pair of doors.

4. When unlocked, the door or both leaves of the pair must be free. The use of the key
locking device may be revoked by the building official for due cause.

w
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1019.7.2 Each door in a means of egress from an area of Group A occupancy may be provided
with a latch or lock only if it is panic hardware or fire exit hardware, which releases when
pressure of no more than 15 Ib (67 N) is applied to the releasing devices in the direction of the
exit travel. Such releasing devices may be bars or panels extending not less than one-half the
width of the door and placed at heights suitable for the service required, but not less than 30 (762
mm) nor more than 44 inches (1118 mm) above the floor. Whenever panic hardware is used on
a labeled fire door, the panic hardware shall be labeled as fire exit hardware.

1019.7.3 If balanced doors are used and panic hardware is required, the panic hardware shall be
of the pushpad type and the pad shall not extend more than one-half the width of the door
measured from the latch side.

1019.8 Stairway Construction

1019.8.1 In buildings of Group A occupancy, flights of less than three risers shall not be used in
stairways, interior or exterior, passageways, aisles, at entrance or elsewhere in connection with
required exits. To overcome lesser differences in level, gradients not exceeding 1:8 may be used.
See 1019.10 for additional aisle and stair information in assembly occupancies.

1019.8.2 Aisles in Group A occupancies with a gradient exceeding 1:8 shall consist of a series
of risers and treads extending across the full width of the aisles and shall be illuminated. Such
aisles shall comply with 1019.8.2.1 through 1019.8.2.3.

1019.8.2.1 Tread depths shall be a minimum of 11 inches (279 mm) and be uniform within each
aisle.

EXCEPTIONS:
1. Nonuniformities shall not exceed 3/16 inch (4.8 mm) between adjacent treads.

2. Where seating is on stepped platforms, one tread in each seat platform may have a greater
width to accommodate access to seats.

1019.8.2.2 On aisle stairs where the gradient must be the same as the gradient of adjoining
seating areas, the riser height shall be not less than 4 inches (102 mm) nor more than 8 inches
(203 mm) and it shall be uniform within each flight.

EXCEPTION: Riser height may be nonuniform but only to the extent necessitated by changes
in the gradient of the adjoining seating area to maintain adequate sightlines. Where
nonuniformities exceed 3/16 inch (4.8 mm ) between adjacent risers, the exact location of
such nonuniformities shall be indicated with a distinctive marking stripe on each tread at the
nosing or leading edge adjacent to the nonuniform risers.

1019.8.2.3 A contrasting marking stripe shall be provided on each tread at the nosing or leading
edge such that the location of each tread is readily apparent when viewed in descent. Such stripe
shall be a minimum of 1 inch (25.4 mm) wide and a maximum of 2 inches (51 mm) wide.

EXCEPTION: The marking stripe may be omitted where tread surfaces are such that the
location of each tread is readily apparent when viewed in descent.

1019.9 Guardrails

1019.9.1 Assembly aisles located more than 30 inches (762 mm) above the floor or grade below
shall have guardrails in accordance with 1015.

1019.9.2 Where an elevation change of 30 inches (762 mm) or less occurs between an aisle
parallel to the seats (cross aisle) and the adjacent floor or grade below, guardrails not less than 26
inches (660 mm) above the aisle floor shall be provided.

EXCEPTION: Where the backs of seats on the front of the cross aisle project 24 inches (610
mm) or more above the adjacent floor of the aisle, a guardrail need not be provided.
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1019.9.3 Guardrails on a balcony, loge or gallery immediately in front of the first row of fixed
seats and which are not at the end of an aisle shall be not less than 26 inches (660 mm) high.
Guardrails 42 inches (1067 mm) high and the width of the aisle shall be located at the front edge
of a balcony, loge or gallery where the aisle terminates. When the slope of the aisle is less than
1:8, the guardrail may be 36 inches (914 mm) high where the aisle terminates.

1019.9.4 Guardrails are not required on the audience side of stages, raised platforms, and other
raised floor areas such as runways, ramps and side stages used for entertainment or presentations.

1019.9.5 Permanent guardrails are not required at vertical openings in the performance area of
stages.

1019.9.6 Guardrails are not required where the side of an elevated walking surface is to be open
for the normal functioning of special lighting or for access and use of other special equipment.

1019.10 Assembly Aisles and Seating
1019.10.1 General.

1019.10.1.1 Provisions in 1019.10 shall apply to all assembly aisles and seating except for
special provisions relating to seating for reviewing stands, grandstands, and bleachers.

1019.10.1.2 Every portion of any building which contains seats, tables, displays, equipment, or
other material shall be provided with aisles leading to exits.

1019.10.2 Aisle Width.

1019.10.2.1 Aisle width shall provide sufficient egress capacity for the number of persons
accommodated by the catchment area served by the aisle. See 1019.10.4. The catchment area
served by an aisle is that portion of the total space that is naturally served by that section of the
aisle. In establishing catchment areas the assumption shall be made that there is a balanced use
of all means of egress, with the number of persons in proportion to egress capacity.

1019.10.2.2 Where aisles converge to form a single path of egress travel, the required egress
capacity of that path shall be not less than the combined required capacity of the converging
aisles.

1019.10.2.3 Those portions of aisles, where egress is possible in either of two directions, shall
be uniform in required width.

1019.10.2.4 In all balconies and galleries having more than 20 rows of seats, there shall be
provided a crossaisle not less than 4ft (1219 mm) wide leading directly to an exit.

1019.10.2.5 The minimum clear width of aisles shall:
1. 48 inches (1219 mm) for stairs having seating on each side.
2. 36 inches (914 mm) for stair having seating on only one side.

3. 23 inches (584 mm) between a stair handrail or guardrail and seating when the aisle is
subdivided by a handrail. See 1007.5.

4. 42 inches (1067 mm) for level or ramped aisles having seating on both sides.
5. 36 inches (152 mm) for level or ramped aisles having seating only on one side.

6. 23 inches (584 mm) between a stair handrail and seating when an aisle does not serve more
than five rows on one side.

1019.10.2.6 The minimum clear width of aisles in existing buildings shall be in accordance
with 3402.
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1019.10.3 Clear Width of Rows.

1019.10.3.1 Where seating rows have 14 or fewer seats, the row minimum clear width shall be
not less than 12 inches (305 mm) measured as the clear horizontal distance from the back of the
row ahead and the nearest projection of the row behind. Where chairs have automatic or self-
rising seats, the measurement shall be made with seats in the raised position. Where any chair in
the row does not have an automatic or self-rising seat, the measurements shall be made with the
seat in the down position. For seats with folding tablet arms, row spacing shall be determined
with the tablet arm down.

1019.10.3.2 For rows of seating served by aisles or doorways at both ends there shall be no
more than 100 seats per row and the row minimum clear width of 12 inches (305 mm) shall be
increased by 0.3 inch (7.6 mm) for every additional seat beyond 14, but the minimum clear width
need not exceed 22 inches (559 mm).

1019.10.3.3 For rows of seating served by an aisle or doorway at one end only, minimum clear
width of 12 inches (305 mm) between rows shall be increased by 0.6 inch (15.2 mm) for every
additional seat beyond seven, but the minimum clear width need not exceed 22 inches (559 mm).

1019.10.3.4 For rows of seating served by an aisle or doorway on one end only, the path of
travel shall not exceed 30ft (9144 mm) from any seat to a point where a person has a choice of
two path of travel to two exits.

1019.10.4 Means of Egress Capacity. The width of aisles and other means of egress shall
provide sufficient capacity in accordance with the following formulas where clear width is
measured to walls, edges of seating and tread edges except for permitted projections:

1. At least 0.3 inch (7.6 mm) of width for each person served shall be provided on stairs
having riser height 7 inches (178 mm) or less and tread depths 11 inches (279 mm) or
greater, measured horizontally between tread nosings.

2. At least 0.005 inches (0.127 mm) of additional stair width for each person shall be provided
for each 0.10 inch (2.5 mm) of riser height above 7 inches (178 mm).

3. Where egress requires stair descent, at least 0.075 inch (1.9 mm) of additional width for
each person shall be provided on those portions of stair width having no handrail within a
horizontal distance of 30 inches (762 mm).

4. Level or ramped means of egress, with slopes less than 1:8, shall have at least 0.22 inch
(5.6 mm) of clear width for each person served.
5. Doorways shall have at least 0.2 inch (5.1 mm) of clear width per person served.
1019.10.5 Travel Distance. Exits and aisles shall be so located that the travel distance to an

exit door shall not be greater than 200 ft (61 m) measured along the line of travel. Travel
distance may be increased to 250 ft (76 m) in sprinklered buildings.

1019.10.6 Aisle Slope. Aisles shall not have a slope of more than 1:8.
1019.10.7 Aisle Termination.

1019.10.7.1 Dead-end aisles which terminate only at one end with a cross aisle, foyer, doorway
or vomitory giving access to an exit, shall be not greater than 20ft (6096 mm) long.

EXCEPTION: A longer dead-end aisle is permitted where seats served by the dead-end aisle
are not more than 24 seats from another aisle, measured along a row of seats having a
minimum clear width of 12 inches (305 mm) plus 0.6 inch (15.2 mm) for each additional seat
above seven in the row.

1019.10.7.2 Each end of a cross aisle shall terminate at an aisle, foyer, doorway or vomitory
giving access to an exit.

1019.10.8 Aisle Obstructions. There shall be no obstructions in the required width of aisles
except for handrails as provided in 1007.5 and 1019.10.2.5.
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1019.10.9 Seat Stability. In places of assembly used regularly for theatrical or similar
performances, or for the display of motion pictures, the seats shall be securely fastened to the
floor. In restaurants, cafeterias, gymnasiums and similar multipurpose places of assembly, the
seats shall not be required to be fastened to the floor. All other Group A occupancies seating
more than 200 persons shall have seats fastened to the floor. All seats in balconies or galleries
shall be secured to the floor except that in railed-in enclosures, boxes, or loges, with level floors
and having no more than 14 seats, the seat need not be fastened to the floor, or have separating
arms.

1019.10.10 Other Provisions. Other stair and ramp provisions are found in 1007 and 1013.

1019.11 Grandstands, Bleachers and Reviewing Stands

1019.11.1 General.

1019.11.1.1 Scope. These provisions shall apply to buildings or structures of an assembly

occupancy which provides permanent, temporary or portable seating facilities.

%L(i|19.11.1.2 Definitions. For the purpose of this section, certain special terms are defined as
ollows:

AISLE ACCESSWAY - that portion of an exit access that leads to an aisle.

SMOKE-PROTECTED ASSEM BLY SEATING - seating served by a means of egress that is
not subject to smoke accumulation within or under a structure.
1019.11.2 Smoke-Protected Assembly Seating.
1019.11.2.1 The lowest portion of the roof shall not be less than 15 ft (4572 mm) above the
highest aisle or aisle accessway.
1019.11.2.2 All enclosed areas shall be equipped with an approved automatic sprinkler system.
EXCEPTIONS:
1. The floor area used for performances or entertainment is restricted to low fire hazard use
and the roof is more than 50 ft (15 m) above the floor level.
2. Press boxes and storage facilities less than 1,000 sq ft (93 m?) in outdoor seating facilities
when all seating and means of egress are essentially open to the outside.

1019.11.2.3 All means of egress shall be provided with smoke actuated ventilation or natural
ventilation designed to maintain the smoke level at least 6 ft (1829 mm) above the floor of the
means of egress.

1019.11.3 Travel Distance. The travel distance shall comply with Table 1004. The distance
shall be measured along the line of travel to an exit. Where aisles are required, the distance shall
be measured along the aisles and aisle accessway without travel over or on the seats.

EXCEPTIONS:

1. Smoke-protected assembly seating - The travel distance from each seat to the nearest
entrance to a vomitory or concourse shall not exceed 200 ft (61 m). The travel distance
from the entrance to the vomitory or concourse to a stair, ramp or walk on the exterior of
the building shall not exceed 200 ft (61 m).

2. Outdoor assembly seating - The travel distance from each seat to the building exterior shall
not exceed 400 f t (122 m). The travel distance shall not be limited in facilities of Type | or
Il construction.

1019.11.4 Aisles. Aisles shall be provided in all seating facilities except that an aisle may be
omitted when all of the following conditions exist:

1. Seats are without backrests.
2. The rise from row to row does not exceed 6 inches (152 mm) per row.

3. The row spacing does not exceed 28 inches (711 mm) unless the seat boards and footboards
are at the same elevation.
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4. The number of rows does not exceed 16 rows in height.

5. The first seating board is not more than 12 inches (305 mm) above the ground or floor
below or a cross aisle.

6. Seat boards have a continuous flat surface.
7. Seat boards provide a walking surface with a minimum width of 11 inches (279 mm).
8. Egress from seating is not restricted by rails, guards or other obstructions.

1019.11.5 Aisle Width.

1019.11.5.1 Aisle width shall provide sufficient egress capacity for the number of persons
accommodated by the catchment area served by the aisle. The catchment area served by an aisle
is that portion of the total space that is naturally served by that section of the aisle. In
establishing catchment areas, the assumption shall be made that there is a balanced use of all
means of egress, with the number of persons in proportion to egress capacity.

1019.11.5.2 When bench-type seating is used, the number of persons shall be based on one
person for each 18 inches (457 mm) of length of the bench.

1019.11.5.3 Where aisles converge to form a single path of egress travel, the required egress
capacity of that path shall be not less than the combined required capacity of the converging
aisles.

1019.11.5.4 Where egress is possible in either of two directions, aisles shall be uniform in
required width.

1019.11.5.5 The minimum clear width of aisles shall be:
1. 48 inches (1219 mm) for stairs having seating on each side.
2. 36 inches (914 mm) for stairs having seating on only one side.

3. 23 inches (584 mm) between a stair handrail or guardrail and seating when the aisle is
subdivided by a handrail.

4. 42 inches (1067 mm) for level or ramped aisles having seating on both sides.
5. 36 inches (914 mm) for level or ramped aisles having seating only on one side.

6. 23 inches (584 mm) between a stair handrail and seating when an aisle does not serve more
than 5 rows on one side.

1019.11.5.6 The minimum clear width of aisles in existing buildings shall be in accordance
with 3402.

1019.11.6 Aisle Termination.

1019.11.6.1 Aisles shall terminate at an aisle, foyer, doorway or vomitory giving access to an
exit.

EXCEPTION: Dead-end aisles terminating at a cross aisle, foyer, doorway or vomitory giving
access to an exit at only one end and meeting any of the following conditions shall be
permitted:

1. Where dead-end aisles do not exceed 20 ft (6096 mm).

2. Where there are not more than 24 seats between aisles. The aisle accessway serving those
seats shall have a minimum clear width of 12 inches (305 mm) plus 0.6 inch (15.2 mm) for
each additional seat above seven in the row.

3. For smoke-protected assembly seating where there are not more than 40 seats between
aisles. The aisle accessway serving those seats shall have a clear minimum width of 12
inches (305 mm) plus 0.3 inch (7.6 mm) for each additional seat above seven in the row.

4. For smoke-protected assembly seating, dead ends in vertical aisles do not exceed a distance
of 21 rows.
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5. When seats are without backrests, dead ends in vertical aisles do not exceed a distance of
16 rows.

1019.11.6.2 Each end of a cross aisle shall terminate at an aisle, foyer, doorway or vomitory
giving access to an exit.

1019.11.7 Aisle Walking Surfaces. Aisles with a slope not exceeding 1:8 shall consist of a
ramp having a slip resistant walking surface. Aisles with a slope exceeding 1:8 shall consist of a
series of risers and treads extending across the full width of aisles and complying with the
following requirements.

1. Tread depths shall be a minimum of 11 inches (279 mm) and be uniform within each aisle.

EXCEPTION: Nonuniformities shall not exceed 3/16 inch (4.8 mm) between adjacent
treads.

2. On aisle stairs where the slope must be the same as the slope of adjoining seating areas, the
riser height shall be not less than 4 inches (102 mm) nor more than 8 inches (203 mm) and
it shall be uniform within each flight. Riser heights not exceeding 9 inches (229 mm) shall
be permitted where they are necessitated by the slope of adjacent seating areas to maintain
sightlines.

EXCEPTION: Riser height may be nonuniform but only to the extent necessitated by
changes in the slope of the adjoining seating area to maintain adequate sightlines.
Where nonuniformities exceed 3/16 inch (4.8 mm) between adjacent risers, the exact
location of such nonuniformities shall be indicated with a distinctive marking stripe on
each tread at the nosing or leading edge adjacent to the nonuniform risers.

3. A contrasting marking stripe shall be provided on each tread at the nosing or leading edge
such that the location of each tread is readily apparent when viewed in descent. Such stripe
shall be a minimum of 1 inch (25.4 mm) wide and a maximum of 2 inches (51 mm) wide.

EXCEPTION: The marking stripe may be omitted where tread surfaces are such that the
location of each tread is readily apparent when viewed in descent.

1019.11.8 Aisle Handrails.

1019.11.8.1 Ramped aisles having a slope exceeding 1:15 and aisle stairs shall be provided with
handrails located either at the side or within the aisle width.

EXCEPTI ONS:

1. Handrails are not required for ramped aisles having a slope not exceeding 1:8 and having
seating on both sides.

2. Handrails are not required if, at the side of the aisle, there is a guardrail that complies with
graspability requirements for handrails.

1019.11.8.2 Where there is seating on both sides of the aisle, handrails located within the aisle
shall be discontinuous with gaps or breaks at intervals not exceeding 5 rows to facilitate access to
seating and to permit crossing from one side of the aisle to the other. These gaps or breaks shall
have a clear width of at least 22 inches (559 mm) and not greater than 36 inches (914 mm),
measured horizontally, and the handrail shall have rounded terminations or bends.

1019.11.8.3 Where handrails are provided in the middle of aisle stairs, there shall be an
additional, intermediate handrail located approximately 12 inches (305 mm) below the main
handrail.

1019.11.9 Rows.

1019.11.9.1 Seating rows shall have aisle accessways with minimum clear width measured in
accordance with 1019.11.9.2 and increased, for row length, in accordance with 1019.11.9.3 and
1019.11.9.4.
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1019.11.9.2 The minimum clear width of aisle accessways shall be not less than 12 inches (305
mm) measured as the clear horizontal distance from the back of the row or guardrail ahead and
the nearest projection of the row behind. Where chairs have automatic or self-rising seats, the
measurement shall be made with seats in the raised position. Where any chair in the row does
not have an automatic or self-rising seat, the measurement shall be made with the seat in the
down position.

1019.11.9.3 For rows of seats served by aisles or doorways at both ends, there shall be no more
than 100 seats per row and the minimum clear width of 12 inches (305 mm) for aisle accessways
shall be increased by 0.3 inch (7.6 mm) for every additional seat beyond 14, but the minimum
clear width need not exceed 22 inches (559 mm).

EXCEPTION: For smoke-protected assembly seating the row length limits, beyond which the
aisle accessway minimum clear width of 12 inches (305 mm) must be increased, shall be in
accordance with Table 1019.11.9.3.

Table 1019.11.9.3

Smoke-Protected Assembly Seating
12-Inch Aisle Accessway Row Length Limits

Total No. of Seats In the Space  No. of Seats Per Row Permitted to Have a Minimum
12-inch (305 mm) Clear Width Aisle Accessway

Aisle or Doorway At Aisle or Doorway At
Both Ends of Rows One End of Row

<4,000 14 7

4,000 15 7

7,000 16 8

10,000 17 8

13,000 18 9

16,000 19 9

19,000 20 10

>22,000 21 11

1019.11.9.4 For rows of seats served by an aisle or doorway at one end only, the aisle
accessway minimum clear width of 12 inches (305 mm) shall be increased by 0.6 inch (15.2 mm)
for every additional seat beyond seven, but the minimum clear width need not exceed 22 inches
(559 mm).

EXCEPTION: See exception to 1019.11.9.3.
1019.11.9.5 For rows of seats served by an aisle or doorway on one end only, the path of travel

shall not exceed 30 ft (9144 mm) from any seat to a point where a person has a choice of two
directions of egress travel.

EXCEPTION: For smoke-protected assembly seating, the path of travel shall not exceed 50 ft
(15m) from any seat to a point where a person has a choice of two directions of egress travel.
1019.11.10 Capacity of Means of Egress.

1019.11.10.1 The minimum clear width of aisles and other means of egress shall comply with
1019.11.10.2 in the case without smoke-protected assembly seating and with 1019.11.10.3 in the
case of smoke-protected assembly seating. The clear width shall be measured to intermediate
handrails, edges of seating, tread edges and walls.

EXCEPTION: Outdoor assembly seating otherwise complying with the requirements for
smoke-protected seating shall have means of egress capacities determined by either the
provisions of 1019.11.10.3 or 1019.11.10.4.
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1019.11.10.2 Without smoke-protected assembly seating. The minimum clear width of
aisles and other means of egress shall provide sufficient capacity in accordance with the
following:

1. At least 0.3 inch (7.6 mm) of width for each person served shall be provided on stairs
having riser heights 7 inches (178 mm) or less and tread depths 11 inches (279 mm) or
greater, measured horizontally between tread nosings.

2. At least 0.005 inch (0.127 mm) of additional stair width for each person shall be provided
for each 0.10 inch (2.5 mm) of riser height above 7 inches (178 mm).

3. Where egress requires stair descent, at least 0.075 inch (1.9 mm) of additional width for
each person shall be provided on those portions of stair width having no handrail within a
horizontal distance of 30 inches (762 mm).

4. Level or ramped means of egress with slopes not exceeding 1:10 shall have at least 0.2 inch
(5.1 mm) of clear width for each person served. Ramps with slopes exceeding 1:10 shall
have at least 0.22 inch (5.6 mm) of clear width per person.

5. Doorways shall have at least 0.2 inch (5.1 mm) of clear width per person served.

1019.11.10.3 Smoke-protected assembly seating. The minimum clear width of aisles
and other means of egress for smoke-protected assembly seating shall provide sufficient capacity
in accordance with the following table. The number of seats specified shall be within a single
assembly space and interpolation shall be permitted between the specific values shown.

Table 1019.11.10.3
Minimum Egress Widths For Smoke-Protected Assembly Seating

Inches of Clear Width Per Seat Served

Number of Seats  Stairs With Stairs Without Passageway, Ramps
in Space Handrails® Handrail* Within Doorways, And Steeper Than
Within 30 Inches 30 Inches Ramps Not 1:10
Steeper Than 1:10
<2,000 0.300 0.375 0.200 0.220
5,000 0.200 0.250 0.150 0.165
10,000 0.130 0.163 0.100 0.110
15,000 0.096 0.120 0.070 0.077
20,000 0.076 0.095 0.056 0.066
>25,000 0.060 0.075 0.044 0.048
1in=254mm
Notes:

1. If risers exceed 7 inches in height, the minimum clear width of stairs determined from the table shall be
multiplied by factor A where A =1 + (Riser height - 7.0) / 5.

1019.11.10.4 Outdoor Smoke-Protected Assembly Seating. The minimum clear width
of aisles and other means of egress, in inches, shall be not less than the total occupant load
served by the egress element multiplied by 0.08 when the egress is by stair and multiplied by
0.06 when the egress by ramps, corridors, tunnels or vomitories.

1019.11.11 Guardrails. Guardrails shall be located along open-sided walking surfaces and
elevated seating facilities which are located more than 30 inches (762 mm) above the floor or
ground below. Guardrails shall be not less than 42 inches (1067 mm) in height measured
vertically above the leading edge of the tread, adjacent walking surface or adjacent seatboards.
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EXCEPTION: Guardrails at the front row of seats, which are not located at the end of an aisle
and where there is no cross aisle, may have a height of not less than 26 inches (660 mm).

1019.11.12 Bleacher Footboards. Bleacher footboards shall be provided for all rows of
seats above the third row or beginning at such a point where the seating plank is more than 2 ft
(610 mm) above the ground or floor below. When the same platform is used for both seating and
footrests, footrests are not required, provided each level or platform is not less than 24 inches
(610 mm) wide. When projected on a horizontal plane, there shall be no horizontal gaps
exceeding 1/4 inch (6.4 mm) between footboards and seatboards. At aisles, there shall be no
horizontal gaps exceeding 1/4 inch (6.4 mm) between footboards.

1020 BUSINESS

1020.1 Single Exit
A single exit is permitted in Group B occupancies when meeting the following conditions:
1. Maximum two stories in height.
2. Each floor area served by that exit does not exceed 3,500 sq ft (325 m?)
3. There are no more than 40 persons above the street floor as determined by Table 1003.1.
4. The maximum distance of travel to the exit does not exceed 75ft (23m).

1020.2 Locking

A key locking device may be used from the egress side on the main exterior exit door on Group
B, occupancies subject to the following:

1. There is a readily visible durable sign on or adjacent to the door stating: THIS EXIT TO
REMAIN UNLOCKED WHEN THIS BU ILDING IS OCCUPIED. The sign shall be in
letters no less than 1 inch (25.4 mm) high on a contrasting background.

2. The locking device must be of a type that will be readily distinguishable as locked.
. The main exit door is a single door or one pair of doors.

4. When unlocked, the door or both leaves of the pair must be free. The use of the key
locking device may be revoked by the building offlcial for due cause.

w

1021 EDUCATIONAL

1021.1 Special Exit Requirement

1021.1.1 Rooms used for first grade children and younger shall be located on the floor of exit
discharge. Rooms used for second grade children shall not be located more than one story above
the floor of exit discharge.

1021.1.2 Every room or space used for classroom or other educational purposes or normally
subject to student occupancy shall have at least one outside window for emergency rescue and
ventilation. Such window shall be openable from the inside without the use of tools and shall
provide a clear openlng of not less than 20 in. (50.8 cm) in width, 24 in. (61 cm) in height, and
5.7 sq. ft. (0.53 m?) in area. The bottom of the opening shall be not more than 32 in. (81 cm)
above the floor for grade 5 and younger pupils and 44 in. (112 cm) above the floor for grades 6
through 12. The clear opening shall permit a rectangular solid, with a minimum width and
height that provides the required 5.7 sq. ft. (0.53 m?) opening and a minimum depth of 20 in.
(50.8 cm) to pass fully through the opening.

EXCEPTIONS:
1. In buildings protected throughout by an approved, automatic sprinkler system.
2. Where the room or space has a door leading directly to the outside of the building.
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3. In rooms located higher than three stories above grade, the openable clear height, width,
and area of the window shall be permitted to be modified to the dimensions necessary for
ventilation.

4. Where the room or space complies with the following:

a. Doors open directly to a corridor with exit access in one direction and provide access
through adjacent classrooms or directly to a separate smoke compartment with exit
access in the other direction, and

b. The compartments are separated by smoke barriers having a 1 hour fire resistance rating
with self-closing or automatic closing doors, and

c. The length of travel to exits along such paths shall not exceed 150ft. (45 m), and
d. Each communicating door shall be identified, and
e. No locking device shall be allowed on the communicating doors.

1021.2 Panic and Fire Exit Hardware

1021.2.1 Each door in a means of egress from an area of Group E occupancy having an
occupant load of 100 or more may be provided with a latch or lock only if it is panic hardware or
fire exit hardware, which releases when a force of no more than 15 Ib (67 N) is applied to the
releasing devices in the direction of the exit travel. Such releasing devices may be bars or panels
extending not less than one-half the width of the door and placed at heights suitable for the
service required, but not less than 30 (762 mm) nor more than 44 inches ( 1118 mm) above the
floor. Whenever panic hardware is used on a labeled fire door, the panic hardware shall be
labeled as fire exit hardware.

1021.2.2 If balanced doors are used and panic hardware is required, the panic hardware shall be
of the pushpad type and the pad shall not extend more than one-half the width of the door
measured from the latch side.

1022 FACTORY-INDUSTRIAL

1022.1 Travel Distance
For allowable increase in travel distance, see 1004.1.4.

1022.2 Doors

Egress doors shall conform to the requirements of 1012.1.2 except in factory areas with an
occupant load of 10 or less.

1022.3 Locks

A key locking device may be used from the egress side on the main exterior exit door on Group
F occupancies subject to the following:

1. There is a readily visible durable sign on or adjacent to the door stating: THIS EXIT TO
REMAIN UNLOCKED WHEN THIS BUILDING IS OCCUPIED. The sign shall be in
letters no less than 1 inch (25.4 mm) high on a contrasting background.

2. The locking device must be of a type that will be readily distinguishable as locked.
. The main door is a single door or one pair of doors.

4. When unlocked, the door or both leaves of the pair must be free. The use of the key
locking device may be revoked by the building official for due cause.

w

1022.4 Handrails and Guardrails
Handrails and guardrails shall be installed in accordance with 1007.5 and 1015.
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EXCEPTION: In areas not accessible to the public in Group F, the clear distance between
rails measured at right angles to the rails shall not exceed 21 inches (533 mm).

1023 HAZARDOUS

1023.1 Doors
All egress doors in Group H occupancies shall swing in the direction of exit travel.

1023.2 Handrails and Guardrails
Handrails and guardrails shall be installed in accordance with 1007.5 and 1015.

EXCEPTION: In areas not accessible to the public in Group H, the clear distance between
rails measured at right angles to the rails shall not exceed 21 inches (533 mm).

1024 INSTITUTIONAL

1024.1 Group | Unrestrained Occupancy
1024.1.1 Horizontal EXxits.

1024.1.1.1 Horizontal exits meeting the requirement of 1009 may comprise two-thirds the
required exits from any building or floor area in Group | Unrestrained occupancies.

1024.1.1.2 The capacity of areas of refuge shall be computed in accordance with 1009 and the
area for each occupant as follows:

1. 30q ft (2.8 m?) per patient for hospitals and nursing homes.
2. 15 sq ft (1.4 m?) per resident for ambulatory Group | Unrestrained uses.

3. 6 5q ft (0.6 m?) per occupant on stories not housing bed or litter patients in Group |
Unrestrained uses.

4. 3 sq ft (0.3 m?) per occupant in all other cases.
1024.1.2 Doors and Corridors.
1024.1.2.1 Doors shall be not less than 44 inches (1118 mm) clear width in the following:
1. doorways to areas housing bedridden patients
2. doorways between patient rooms and exits
3. exterior exit doorways.
EXCEPTION: Exit doors not subject to use for patient care shall be not less than 36 inches
(914 mm) clear width.
1024.1.2.2 Corridors, ramps, or passageways shall be a minimum of 8 ft (2438 mm) clear width
in the following:
1. all areas occupied by patients
2. all means of egress from patient areas.
1024.1.3 Locks. Patient rooms or tenant space egress doors in Group | occupancies shall not be
lockable except in places of restraint or detention. See 1012.6.

1024.1.4 Handrails. All stairs or changes in grade in hospitals, nursing homes, convalescent
homes and similar occupancies shall be equipped with handrails located not less than 30 (762
mm) nor more than 38 inches, (965 mm) above the leading edge of a tread.

EXCEPTION: Handrails that form part of a guardrail may be 42 inches (1067 mm) high.
1024.1.5 Institutional lllumination. Each building housing a Group | Unrestrained
occupancy equipped with or requiring the use of life support systems shall have illumination for

the means of egress and emergency lighting equipment supplied by the life safety branch of the
electrical system described in Chapter 3, NFiPA 99.
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1024.1.6 Smokeproof Enclosure. The smokeproof enclosure required by 1005.5 may be
omitted when all required exit stairways are pressurized in accordance with 412.11(5).

1024.2 Group | Restrained Occupancy

1024.2.1 Mixed Use. Refer to 409.2.1 for means of egress requirements for areas classified as
a different occupancy and traversing other use areas.

1024.2.2 Subclassification of Occupancy.
1024.2.2.1 Group | Restrained shall be categorized as one of the following Use Conditions:
1. Use Condition 1 - Free Egress

Free movement is allowed from sleeping areas, and other spaces where access or
occupancy is permitted to the exterior by means of egress meeting the requirements of this
code. Group I Restrained qualifying for Use Condition 1 may be classified as a Group R
occupancy. See 309.2.

2. Use Condition 2 - Zoned Egress
Free movement is allowed from sleeping areas and any other occupied smoke compartment
to one or more other smoke compartments.

3. Use Condition 3 - Zoned Impeded Egress
Free movement is allowed within individual smoke compartments, such as within a
residential unit comprised of individual sleeping rooms and group activity space, with
egress impeded by remote control release of means of egress from such smoke
compartment to another smoke compartment.

4. Use Condition 4 - Impeded Egress
Free movement is restricted from an occupied space. Remote controlled release is
provided to permit movement from all sleeping rooms, activity spaces and other occupied
areas within the smoke compartment and to other smoke compartments.

5. Use Condition 5 - Contained

Free movement is restricted from an occupied space. Staff controlled manual release at
each door is provided to permit movement from all sleeping rooms, activity spaces and
other occupied areas within the smoke compartment and to other smoke compartments.

1024.2.2.2 To be classified as Use Condition 3 or 4, the arrangement, accessibility and security
of the release mechanism used for emergency egress shall be such that with the minimum
available staff, at any time, lock mechanisms can be released within two minutes.

1024.2.3 Capacity of Means of Egress. The capacity of any required means of egress shall
be based on the provisions of 1003.2 and 1003.3.

1024.2.4 Number of Exits.

1024.2.4.1 A minimum of two exits located remote from each other shall be accessible from
each floor, fire compartment, or smoke compartment of the building.

1024.2.4.2 At least one of the required exits shall be accessible from each fire compartment and
each required smoke compartment into which residents may be moved in a fire emergency with
the exits so arranged that egress shall not require the occupants to return through the
compartment from which egress originates.

1024.2.5 Arrangement of Means of Egress.

1024.2.5.1 Every sleeping room shall have a door leading directly to an exit access corridor.
EXCEPTIONS
1. If there is an exit door opening directly to the outside from the room at the ground level.
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2. One adjacent room, such as a day room or group activity space, may intervene. Where
individual occupant sleeping rooms adjoin a day room or group activity space which is
utilized for access to an exitway, such sleeping rooms may open directly to the day space
and may be separated in elevation by up to a full story height.

1024.2.5.2 All exits may discharge through the level of exit discharge. The requirements of
1010 may be waived provided that not more than 50% of the exits discharge into a single fire
compartment.

1024.2.5.3 Exits may discharge into a fenced or walled courtyard. Enclosed yards or courts
shall be of sufficient size to accommodate all occupants, a minimum of 50ft (15 m) from the
building with a net area of 15 sq ft (1.4 m?) per person.

1024.2.5.4 No exit or exit access shall contain a corridor, hallway or aisle having a pocket or
dead end exceeding 50 ft (15 m) for Use Conditions 2, 3, 4 and 20 ft (6096 mm) for Use
Condition 5.

1024.2.5.5 The distance which must be traversed before two separate and distinct paths of
travel to two exits are available shall not exceed 50 ft (15 m).

EXCEPTION: 100 ft (30 m) shall be permitted in buildings completely protected by an
approved automatic sprinkler system.

1024.2.5.6 A sallyport may be permitted in a means of egress where there are provisions for
continuous and unobstructed passage through the sallyport during an emergency exit condition.

1024.2.5.7 Alsles, corridors, and ramps required for access or exit shall be at least 4 ft (1219
mm) wide.

1024.2.6 Measurement of Travel Distance to Exits. Travel distance shall be determined
in accordance with 1004, but shall not exceed:

1. 100 ft (30m) between any room door required as exit access and an exit.
2. 150 ft (46 m) between any point in a room and an exit.
3. 50 ft (15 m) between any point in a sleeping room and the door of that room.

EXCEPTION: The travel distance above may be increased by 50ft (15 m) in rooms other than
sleeping rooms when the building is protected throughout by an approved automatic sprinkler
system or smoke control system.
1024.2.7 Horizontal Exits.
1024.2.7.1 Horizontal exits may comprise 100% of the exits required. At least 6 sq ft (0.6 m?)
of accessible space per occupant shall be provided on each side of the horizontal exit for the total
number of people in adjoining compartments. Every fire compartment for which credit is
allowed in connection with a horizontal exit shall not be required to have a stairway or door
leading directly outside, provided the adjoining fire compartments have stairways or doors
leading directly outside.
1024.2.7.2 The capacity of areas of refuge shall be computed in accordance with 1009 and the
area for each occupant as follows:

1. 6 sq ft (0.6 m?) per occupant for Group | Restrained uses
2. 3 sq ft (0.3 m?) per occupant in all other cases.
1024.2.8 Doors.

1024.2.8.1 Egress doors shall conform to the requirements of 1012.1.2 except in Group |
Restrained when used as a place of detention.

1024.2.8.2 Doors to resident sleeping rooms shall be at least 28-inch (711 mm) clear width.

1024.2.8.3 Doors in a means of egress may be of the horizontal sliding type provided the force
to slide the door to its fully open position does not exceed 50 Ib (222 N) with a perpendicular
force against the door of 50 Ib (222 N).
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1024.2.9 Locks.

1024.2.9.1 Locking devices may be used in Group | Restrained occupancies.

1024.2.9.2 Doors may be locked in accordance with the applicable use condition.
1024.2.9.3 Doors from areas of refuge to the exterior may be locked with key lock in lieu of

locking methods described in 1024.2.9.5. The keys to unlock such doors shall be available at all
times and the locks shall be operable from both sides of the door.

1024.2.9.4 Any remote release in a means of egress shall be provided with reliable means of
operation, remote from the resident living areas, to release locks on all required doors.

EXCEPTION: Provisions for remote unlocking in Use Conditions 3 and 4 may be waived

provided not more than ten locks are necessary to be unlocked in order to move all occupants

from one smoke compartment to an area of refuge within 3 minutes. The opening of all
necessary locks shall be accomplished with no more than two separate keys. This exception
shall not be used for smoke barrier doors serving a smoke compartment containing more than

20 persons.

1024.2.9.5 All remote release operated doors shall be provided with a redundant means of
operation as follows:

1. Power operated sliding doors or power operated locks shall be so constructed that in the
event of power failure a manual mechanical means to release and open the doors is
provided at each door.

2. Mechanically operated sliding doors or mechanically operated locks shall be provided with
a manual mechanical means to release and open the door at the door.

1024.2.9.6 Emergency power shall be provided for all electrically power operated sliding doors
and power operated locks. Automatic transfer from the normal power service shall be
accomplished within 10 seconds and operate under full load conditions for at least 1 1/2 hours.

EXCEPTION: This provision is not applicable for facilities with ten locks or less complying

with the exception in 1024.2.9.4.

1024.2.9.7 Doors remotely unlocked under emergency conditions shall not automatically relock
when closed unless specific action is taken at the remote location to enable doors to relock.

1024.2.10 Stairs.

1024.2.10.1 Spiral stairs meeting the requirements of 1007.8.2 are permitted for access to and
between staff locations.

1024.2.10.2 Alternating tread stairways meeting the requirements of 1007.8.4 are permitted for
access to and between staff locations.

1024.2.10.3 Solid risers, intermediate handrails, latticework or similar facilities required by
1007.1.2 and 1007.5.8 which would interfere with visual supervision of residents are not
required.

1024.2.11 Handrails and Guardrails. Handrails and guardrails shall be installed in
accordance with 1007.5 and 1015.

EXCEPTION: In areas not accessible to the public in Group | Restrained, the clear distance
between rails measured at right angle to the rails shall not exceed 21 inches (533 mm).

1024.2.12 lllumination and Marking of Means of Egress
1024.2.12.1 Illumination shall be in accordance with 1016.
1024.2.12.2 Emergency lighting shall be provided in accordance with 1016.1.2.

1024.2.12.3 Exit marking shall be provided in areas accessible to the public in accordance with
1016.2.

EXCEPTION: Exit signs may be omitted in sleeping room areas.
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1025 MERCANTILE

1025.1 Single Exit

A single exit is permitted in Group M occupancies when meeting the following conditions:
1. One story maximum.
2. The floor area does not exceed 2,250 sq ft (209 m?).
3. The maximum distance of travel to the exit does not exceed 50 ft (15 m).

1025.2 Locks

A key locking device may be used from the egress side on the main exterior exit doors in Group
M occupancies subject to the following:

1. There is a readily visible durable sign on or adjacent to the door stating: THIS EXIT TO
REMAIN UNLOCKED WHEN THIS BUILDING IS OCCUPIED. The sign shall be in
letters no less than 1 inch (25.4 mm) high on a contrasting background.

2. The locking device must be of a type that will be readily distinguishable as locked.
. The main exit door is a single door or one pair of doors.

4. When unlocked, the door or both leaves of the pair must be free. The use of the key
locking device may be revoked by the building official for due cause.

w

1025.3 Security Doors

Motor operated horizontal sliding or vertical rolling security grilles or doors may be used in a
required means of egress in Group M occupancies subject to all of the following:

1. They must remain secured in the full open position when the space is occupied by the
general public.

2. The doors or grilles shall be openable from within the space without the use of any special
knowledge or effort.

3. Two or more means of egress are required and not more than half of the means of egress
may be equipped with these type doors.

4. Security doors must unlock and open upon activation of an approved supervised automatic
smoke detection system or automatic sprinkler system

5. Doors and grilles shall not be brought to a totally closed position when the space is
occupied by more than 10 employees.

1026 RESIDENTIAL

1026.1 Single Exit

1026.1.1 In Group R1 and R2 occupancies one common exit is permitted provided all of the
following conditions are met:

1. Maximum distance of travel to reach the exit or stairs from the entrance door to any
dwelling unit shall not exceed 30 feet (9144 mm).

2. Maximum number of dwelling units served by the exit shall not exceed four per floor.

3. Maximum gross area of the dwelling units served by the exit shall not exceed 3,500 sq ft
(325 m?) per floor.

4. Maximum building height shall be one story above the level of exit discharge.
1026.1.2 A single exit is permitted in R3 occupancies.
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1026.2 Doors

Egress doors shall conform to the requirements of 1012.1.2, except doors within a dwelling or
dwelling unit need not be side swinging type unless such doors open onto common corridors,
common balconies or are required exits.

1026.3 Locks

A night latch, deadbolt or security device may be used on exit doors from a dwelling unit, hotel
guest room or suite provided such devices are openable from the inside without the use of a key,
tool, special knowledge or effort and the device is mounted at a height not to exceed 48 inches
(1219 mm) above the finished floor.

1026.4 Guardrails

1026.4.1 Guardrails for dwellings and within individual dwelling units or guest rooms shall be a
minimum of 36 inches (914 mm) high.

1026.4.2 For one and two family dwellings, only one intermediate rail located between 14 and
18 inches (356 mm and 457 mm) above floor level shall be required between the top of the
guardrail and the floor level of boat docks, piers, landings, decks on beach fronts and dune walk
overs, providing the floor or deck level is not more than 6 ft (1829 mm) above the mean high
water level or average grade of the beach, dune or ground below. No guardrail shall be required
on that portion of a boat dock used for docking a boat.

1026.4.3 A bottom rail or curb is not required on guardrails within dwellings or dwelling units.
1027 STORAGE

1027.1 Number of exits

1027.1.1 Single Exit. A single exit is permitted in Group S occupancies when meeting the
following conditions.

1. One story maximum
2. The floor area does not exceed 2,500 sq ft (232 m?).
3. The maximum distance of travel to the exit does not exceed 50 ft (15 m).

1027.1.2 Helistops. Exits and stairways from helistops shall comply with the provisions of
this chapter, except that all landing areas located on buildings or structures shall have two or
more eX|ts For landing platforms or roof areas less than 60 ft (18 m) long, or less than 2,000 sq
ft (186 m?) in area, the second exit may be a fire escape or ladder leading to the floor below.

1027.2 Travel Distance
For allowable increase in travel distance, see 1004.1.4.

1027.3Doors

Egress doors shall conform to the requirements of 1012.1.2 except in automobile parking garages
and storage areas with an occupant load of 10 or less.

1027.4 Locks

A key locking device may be used from the egress side on the main exterior exit doors in Group
S occupancies subject to the following:

1. There is a readily visible durable sign on or adjacent to the door stating: THIS EXIT TO
REMAIN UNLOCKED WHEN THIS BUILDING IS OCCUPIED. The sign shall be in
letters no less than 1 inch (25.4 mm) high on a contrasting background.

2. The locking device must be of a type that will be readily distinguishable as locked.
3. The main exit door is a single door or one pair of doors.
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4. When unlocked, the door or both leaves of the pair must be free. The use of the key
locking device may be revoked by the building official for due cause.

1027.5 Handrails and Guardrails
Handrails and guardrails shall be installed in accordance with 1007.5 and 1015.

EXCEPTION: In areas not accessible to the public in Group S, the clear distance between
rails measured at right angles to the rails shall not exceed 21 inches (533 mm).
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CHAPTER 11
ACCESSIBILITY FOR PEOPLE WITH PHYSICAL DISABILITIES

1101 GENERAL

Accessibility provisions for people with physical disabilities are located in the North Carolina
State Building Code, Volume 1C — Accessibility.
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CHAPTER 12
INTERIOR ENVIRONMENT

1201 GENERAL

1201.1Scope

Provisions of this chapter shall govern light, ventilation, sanitation and rodent-proofing of
buildings.

1202 DEFINITIONS
This chapter contains no unique definitions. For general definitions, see Chapter2.

1203 LIGHT AND VENTILATION

1203.1 Minimum Requirements

1203.1.1 Every habitable room of buildings hereafter erected shall have one or more windows,
unless otherwise specifically provided herein, to afford adequate light and ventilation. The
requirements specified in this section shall be considered as minimum requirements
supplementary to all state laws regulating light and ventilation.

1203.1.2 Where windows are required such windows shall open on a street, public space, yard,
or approved open space that will afford adequate air and light. Required windows shall be so
constructed that when fully opened, the total open space shall be not less than one-half the
required window area.

EXCEPTIONS: Operable windows shall not be required in:

1. Group I occupancies equipped with an engineered smoke control system.

2. Group B and Group R high-rise buildings equipped with smoke control complying with
412.5.

1203.1.3 Attics not used for habitational purposes shall have provisions for the emission of
excess heat.

1203.1.4 Except as otherwise provided herein, required windows shall have glazed openings of
clear glass of area not less than 8% of the floor area of the room served by them with the
following exceptions:

1. Storage room windows shall have an area not less than 5% of the floor area.

2. Obscure glass, glass blocks and similar glazed panels that admit less light than clear glass
shall have area increased to admit amount of light equivalent to the above requirement.

1203.1.5 Skylights, vents, louvers or mechanical ventilation may be substituted for windows
when approved by the building official, provided adequate light and ventilation is provided to
meet the requirements of this chapter.
1203.1.6 Rooms where by reason of use or occupancy, dust fumes, gases, vapors, odors or other
hazardous, obnoxious, or injurious impurities exist shall be provided with adequate additional
ventilation to insure safe and healthful conditions.

1203.2 Room Dimensions

1203.2.1 Occupiable rooms and habitable spaces shall have a ceiling height of not less than 7 ft
6 inches (2286 mm). Corridors, bathrooms, toilet rooms, kitchens, storage rooms and laundry
rooms shall be permitted to have a ceiling height of not less than 7 ft (2134 mm).
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1203.2.2 If any room in a building has a sloping ceiling, the prescribed ceiling height for the
room is required in only one-half the area thereof. No portion of the room measuring less than 5
ft (1524 mm) from the finished floor to the finished ceiling shall be included in any computation
of the minimum area thereof.

1203.2.3 If any room has a furred ceiling, the prescribed ceiling height is required in one-third
of the area thereof, but in no case shall the height of the furred ceiling be less than 7 ft (2134
mm).

1203.2.4 Every dwelling unit shall have at least one room which shall have not less than 150 sq
ft (13.9 m?) of the net floor area. Other habitable rooms except kitchens shall have a net floor
area of not less than 70 sq ft (6.5 m?).

1203.2.5 No habitable room other than a kitchen shall be less than 7 ft (2134 mm) in any
dimension.

1203.3 Alcoves

1203.3.1 An alcove opening off a habitable room may be included as part of that room in
determining the window area required, provided that a portion of the common wall between the
habitable room and the alcove is open and unobstructed.

1203.3.2 For the purpose of determining light and ventilation requirements, any room may be
considered as a portion of an adjoining room when one-half of the area of the common wall is
open and unobstructed and prowdes an opening of not less than one-tenth of the floor area of the
interior room or 25 sq ft (2.3 m?), whichever is greater.

EXCEPTION: The limit on one-half the area of the common wall does not apply to existing
buildings.

1203.4 Toilets

1203.4.1 Toilet rooms shall not open directly into a room used for the preparation of food for
service to the public.

1203.4.2 Every toilet room shall have windows as specified for habitable rooms providing in no
case less than 3 sq ft (0.28 m?) of open space, or shall have approved equivalent mechanical
ventilation.

1203.5 Mechanical Ventilation

Where mechanical ventilation is to be provided, the system design shall have the capability to
provide ventilation in accordance with ASHRAE 62.

1204 SANITATION

1204.1 Fixtures

The quality, number and type of fixtures and the number and division of facilities shall be
determined by the Standard Plumbing Code.

1204.2 Surrounding Materials

The walls and floors of all public rest rooms shall be lined with nonabsorbent material to a height
of 4 ft (1219 mm) above the floor.

1204.3 Showers

Shower compartments shall have floors and walls constructed of smooth, corrosion resistant and
nonabsorbent water resistant materials to a height of not less than 70 inches (1778 mm) above
the compartment floor at the drain.
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1204.4 Joints

Built-in tubs with showers shall have waterproofed joints between the tub and water resistant
wall.

1205 RODENT-PROOFING

1205.1 Occupancy

1205.1.1 General. Every building in which feed, foodstuff or food is stored, prepared,
processed, served or sold, shall be made, maintained or built of rodent-proof construction by the
owner, tenant, or occupant in accordance with the provisions of this section. This section applies
particularly to the following occupancies:

Group A — Large Assembly Restaurants
Group B — Cafes or Restaurants
(Curb Markets see 1205.3.)
Group F — Slaughter Houses
Group S — Storage
1205.1.2 Existing Or New Buildings.

1205.1.2.1 Foundation wall ventilator openings shall be covered for their height and width with
perforated sheet metal plates not less than 0.070 inch (1.8 mm) thick or with expanded sheet
metal not less than 0.047 inch (1.2 mm) thick or with cast iron grills or gratings, or with
hardware cloth of 0.035 in (0.89 mm) wire or heavier. The openings therein shall not exceed 1/2
inch (12.7 mm).

1205.1.2.2 Foundation and exterior wall openings (except those used for doors and screened
windows), such as those openings around pipes, electric cables, conduits, openings due to
deteriorated walls, broken masonry or concrete, shall be protected against the passage of rodents
by closing such openings with cement mortar, concrete masonry or noncorrodible metal.

1205.1.2.3 Exposed edges of the lower 10 inches (254 mm) of wooden doors, door sills and
jambs serving as rear or side entrances into business buildings from the ground or basement
floors, and other doors accessible to rats shall be protected against gnawing by covering doors,
door sills and jambs with solid sheet metal not less than 0.024 inch (0.61 mm) thick.

1205.1.2.4 Doors on which metal protection has been applied shall be hinged so as to be
freeswinging. When closed, doors shall fit snugly so that the maximum clearance between any
door, door jambs and sills shall not be greater than 3/8 inch (9.5 mm).

1205.1.2.5 Door jambs and sills constructed of metal, concrete, masonry, stone or cement
mortar will be acceptable without metal protection specified in 1205.1.2.3.

1205.1.2.6 Windows and other openings for the purpose of light or ventilation located in
exterior walls within 2 ft (610 mm) above the existing ground level immediately below such
opening shall be covered for their entire height and width, including frame, with wire cloth of at
least 0.035 in (0.89 mm) wire having a mesh not larger than 1/2 inch (12.7 mm).

1205.1.2.7 Windows and other openings for the purpose of light and ventilation in the exterior
walls not covered in 1205.1 .2.6, accessible to rodents by way of exposed pipes, wires, conduits,
and other appurtenances, shall be covered with wire cloth of at least 0.035 in (0.89 mm) wire. In
lieu of wire cloth covering, said pipes, wires, conduits and other appurtenances shall be blocked
from rodent usage by installing solid sheet metal guards 0.024 inch (0.61 mm) thick or heavier.
Guards shall be fitted snugly around pipes, wires, conduit or other appurtenances. In addition,
they shall be fastened securely to and shall extend perpendicularly from the exterior wall for a
minimum distance of 12 inches (305 mm) beyond and on either side of pipe, wire, conduit or
appurtenance.
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1205.2 Construction

1205.2.1 Concrete Floors. New buildings with concrete floors shall be constructed with no
intervening space between the edge of the floor slab and building walls. All openings in the
floor slab shall be properly protected against the passage of rodents.

1205.2.2 Pier and Wood Construction.

1205.2.2.1 New buildings constructed on piers having wooden floor sills less than 12 inches
(305 mm) above the surface of the ground shall have the intervening space between the floor sills
and ground protected against the passage of rodents by installing a solid masonry or concrete
curtain wall around the entire perimeter of the building and extending said curtain wall to a depth
of not less than 24 inches (610 mm) below the surface of the ground level and fastened securely
to the exterior wall of the building.

1205.2.2.1.1 Where curtain walls are not desirable, ground floors of wood construction may be
replaced with concrete not less than 4 inches (102 mm) thick with the exterior wall protected for
a height of 24 inches (61 0 mm) above the concrete floor with masonry, concrete or solid sheet
metal 0.024-inch (0.61 mm) thick or heavier. Exterior wall protection shall be securely tied into
the concrete floor at all points.

1205.2.2.2 Buildings constructed on piers having wooden floor sills more than 12 inches (305
mm) above ground level, shall have the intervening spaces between floor sills and ground
protected against the passage of rodents by installing curtain walls in accordance with
1205.2.2.1, or protecting said building against the passage of rodents by installing solid sheet
metal collars 0.024-inch (0.61 mm) thick or heavier at top of each pier and snugly around each
pipe, cable, wire, conduit or other utility service passing through wooden ground floor. Metal
collars shall be not less than 8 inches (203 mm) greater in diameter than the pier, pipe, cable,
wire, conduit or other utility service and shall be securely fastened underneath the wooden floor.
All other openings in wooden ground floors through which rodents may gain entrance into
double walls or the interior of business buildings, such as openings that may exist in floors at
double walls above floor sills, shall be closed with 0.024-inch (0.61 mm) thick or heavier solid
sheet metal or 0.0625 inch (1.59 mm) wire or heavier wire cloth of 1/2-inch (12.7 mm) mesh or
with concrete or masonry.

1205.3 Curb or Farmer’s Market

Floors of curb or farmer's markets in which fruit or vegetables are exposed and offered for sale
shall be paved with 4 inches (102 mm) of concrete for the entire surface area of the market. The
floor shall be protected by a curtain wall of concrete or masonry not less than 4 inches (102 mm)
thick, hermetically sealed to the surface pavement, and extending not less than 24 inches (610
mm) below the ground surface. Curtain walls shall be extended around the entire perimeter of
the floor pavement. Display racks, stands, or platforms on which fruit or vegetables are stored or
offered for sale shall be of sufficient height that all such fruit or vegetables shall be kept at a
distance of not less than 18 inches (457 mm) above the floor pavement and so constructed that
rodents cannot harbor in or under such racks.
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CHAPTER 13
ENERGY CONSERVATION
1301 ALL BUILDINGS
1301.1 General

All buildings shall use the prescriptive criteria of this code or the North Carolina State Building
Code, Volume X - Energy. The following matrix illustrates the building types which can use this

chapter and the types which must use VVolume X - Energy.

Matrix showing which path to use to meet the Energy Code requirements

Building Building Electrical Lighting Mechanical
Construction Thermal Systems and Systems and Systems and Systems and
Type Envelope Equipment Equipment Equipment
| Xt X X X
1] X X X X
1l X X X X
v 13% or X X X X
\% 13 or X X X X
VI 13 or X 13% or X 13% or X 13% or X

X' = North Carolina State Building Code, Volume X — Energy.
13% = North Carolina State Building Code, Volume | — General Construction, Chapter 13.
13% = Systems located within dwelling units of apartments or condominiums.

For the purpose of this chapter, seven thermal zones are established as shown in Figure 1301 and

Table 1301.1.

|

V” . }%

;.

VI V

FIGURE 1301
NORTH CAROLINA
THERMAL ZONE MAP
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TABLE 1301.1

ZONE I
Camden Currituck Dare Gates Hyde Pasquotank Perquimans Tyrrell Washington
Chowan
ZONE Il
Beaufort Brunswick Carteret Craven Jones New Hanover Onslow Pamlico Pender
ZONE Il
Bladen Duplin Green Hoke Lee Nash Robeson Scotland Wayne
Columbus Edgecombe Harnett Johnston Lenoir Pitt Sampson Wake Wilson
Cumberland Franklin
ZONE IV
Alamance Caswell Davie Granville Hertford Northampton Randolph Stokes Warren
Alexander Chatham Durham Guilford Iredell Orange Rockingham Surry Wilkes
Bertie Davidson Forsyth Halifax Martin Person Rowan Vance Yadkin
ZONE V
Anson Catawba Gaston Mecklenburg  Montgomery Moore Richmond Stanley Union
Cabarrus Cleveland Lincoln
ZONE VI
Burke Caldwell Clay Haywood Jackson McDowell Rutherford Swain Transylvania
Buncombe Cherokee Graham Henderson Macon Polk
ZONE VII
Alleghany Ashe Avery Madison Mitchell Yancey Watauga

1301.2 Installation of Materials

1301.2.1 It is imperative that close attention be paid to workmanship in the installation of the
materials specified if the full benefits of these requirements are to be realized.

1. The vapor-resistant facing furnished on blanket and roll type insulation shall always face
the interior of the structure. Insulation shall be wedged between pipes and electrical outlets
and the external surface of the wall.

2. If unfaced blankets or rolls are used, a vapor retarder of at least 4 mil polyethylene or its
equivalent shall be stapled to the studs or foil backed gypsum board shall be used on the
interior wall.

3. Voids shall not exist at the top or bottom of the stud cavity.

4. All cracks around windows and doors shall be filled with insulation with a vapor retarder

properly installed.

5. Vapor retarder shall be carefully checked to assure that no tears exist and any tear shall be

patched.

6. The manufacturers' installation procedures for all insulation shall be strictly adhered to.
1301.2.2 On blanket and roll-type insulation furnished with a vapor resistant facing, the R-
Value of the insulation shall be marked at three foot intervals on the exposed facing.

1301.2.3 For unfaced blankets and rolls, the manufacturer shall furnish sufficient identifying
markings to indicate the insulation R-Value.

1301.2.4 When the exterior sheathing or exterior siding of any insulated stud cavity wall has a
permeance of less than 0.6 perm (ASTM Dry Cup Method), the interior vapor retarder shall be a
minimum of 4 mil polyethylene or its equivalent with all penetrations sealed by either taping or
caulking. It is not the intent of this rule to require taping or caulking around electrical devices or
equipment.
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1301.2.5 All slab-on-grade floors within the heated or cooled space shall be insulated around
the perimeter of the floor exposed to the outside with rigid insulation specifically designed and
recommended by the Manufacturer for this type application. Foam plastic insulation shall be
installed in accordance with 2603.8. A two (2) inch inspection gap shall be left between the top
of the insulation and the bottom of the wall or wood siding so that termite tunnels may be
detected. Any heat loss due to required inspection gap or treatment gap shall be disregarded.
The insulation shall be installed as follows:

1. Insulation shall be installed downward to the bottom of a floating slab then horizontally
beneath the slab for a total distance as specified in the Energy Code.

2. Insulation shall be installed downward to the bottom of a monolithic slab, then horizontally
away from the slab for a total distance as specified in the Energy Code.

3. Insulation extending above grade shall be protected from physical damage.

4. A 6 mil polyethylene sheeting or equivalent shall be installed as a vapor retarder under the
slab. The edges of the vapor retarder shall be lapped at least 12 inches and extended to the
outer edge of the slab.

5. A heated slab shall have the required R-Value increased by 2.0.

1301.3 Air Leakage

Exterior joints in the building envelope that are sources of air leakage such as around window
and door frames; between wall cavities and window or door frames; between walls and
foundations; between walls and roof/ceilings and between wall panels; openings at penetrations
of utility services through walls, floors and roofs; and all other openings in the building envelope
shall be caulked, gasketed, weather stripped or otherwise sealed in an approved manner.

1301.4 Trade-off Calculations

For buildings constructed so as to have portions of an assembly of the envelope fall below the
specified R-Value, trade-offs are allowed on a BTU-for-BTU basis. The required thermal value
of any one assembly, such a roof/ceiling, door, window, wall, or floor may be increased and the
thermal value for other components decreased, provided the overall heat loss and heat gain from
the entire building envelope does not exceed the total resulting from conformance to the required
thermal values. Such deviation shall require a heat loss and heat gain analysis in accordance
with the ASHRAE Handbook of Fundamentals or ACCA Manual J.

1301.5 Compliance Forms

1301.5.1 A Prescriptive Compliance Worksheet(s) shall be furnished to the inspection
department for the required inspections listed in Volume 1A - Administrative and Enforcement
Requirements.

1301.5.2 An insulation certification card shall be furnished by the insulation applicator and
posted at a conspicuous location within the structure. This certification shall indicate the R-
Value, minimum thickness, maximum coverage and minimum weight per square foot of the
insulation installed for the walls, ceiling and floor.

1301.5.3 When a design professional prepares plans or specifications for a building, the design
professional shall inspect the work done and shall issue a certificate of compliance with the
insulation and energy utilization standards of this code to the local inspection department and to
the owner as required by General Statute 143-151.33.

1302 PRESCRIPTIVE CRITERIA FOR APARTMENTS AND CONDOMINIUMS

1302.1 General

Three requirements apply to all new apartments or condominiums consisting of three (3) or more
dwelling units that are three (3) stories or less above grade and are heated and/or cooled
regardless of the type of fuel used (electric, oil, gas, or wood).
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1302.2 Minimum R-Value for Walls

1302.2.1 All wood stud walls within the heated or cooled space exposed to the exterior shall be
insulated so that the entire assembly (through the cavity section) will have a total R-Value of not
less than R-16.

Exceptions:

1. Solid wood walls having a weight greater than or equal to 20 psf may have a total R-Value
of not less than R-9.

2. Concrete or masonry walls having a weight greater than or equal to 30 psf may have a total
R-Value of not less than R-9 with insulation placed on the exterior of the wall mass or R-11
with insulation placed on the interior of the wall mass.

3. Unheated basement walls where the floor/ceiling of the basement is insulated in accordance
with Section 1302.4.

4. Metal stud walls shall use trade off calculations in accordance with Section 1301.4 and
Table 1302.2a and b.

1302.2.2 All walls common to separate dwelling units shall be insulated so that the entire
assembly (through the cavity section) will have a total R-Value of not less than R-13.

Table 1302.2a

Parallel Path Correction Factors
Metal Framed Walls with Studs 16 Ga. or Lighter

Spacing of Spacing of Cavity Correction Equivalent
Members Framing Insulation Factor Resistance
in. R-Value Fc Re
2x4 16 O.C. R-11 0.50 R-5.0
R-13 0.46 R-6.0
R-15 0.43 R-6.4
2x4 24 O.C. R-11 0.60 R-6.6
R-13 0.55 R-7.2
R-15 0.52 R-7.8
2X6 16 O.C. R-19 0.37 R-7.1
R-21 0.35 R-7.4
2X6 120.C R-19 0.45 R-8.6
R-21 0.43 R-9.0
2Xx8 16 O.C. R-25 0.31 R-7.8
2x8 24 O.C. R-25 0.38 R-9.6
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Table 1302.2b

Parallel Path Correction Factors
Metal Roof Trusses Spaced 4 Ft 0.c. or Greater That Penetrate the Insulation

Effective Framing/ Correction Factor Equivalent Resistance

Cavity R-Value Fc Re*
R-0 1.00 R-0
R-5 0.96 R-4.8
R-10 0.92 R-9.2
R-15 0.88 R-13.2
R-20 0.85 R-17.0
R-25 0.81 R-20.3
R-30 0.79 R-23.7
R-35 0.76 R-26.6
R-40 0.73 R-29.2
R-45 0.71 R-32.0
R-50 0.69 R-34.5
R-55 0.67 R-36.0

* Based on 0.66-mch-diameter cross members every one foot.

1302.3 Minimum R-Value for Ceilings

1302.3.1 All ceilings within the heated or cooled space exposed to the exterior shall be insulated
so that the entire assembly (through the cavity section) will have a total R-Value of not less than
R-31.

Exception: Cathedral ceiling may be insulated with a minimum total R-Value of R-23
(through the cavity section), when other components are increased in accordance with Section
1301.4.

1302.3.2 Blown or poured type loose fill insulation may be used in attic spaces where the slope
of the roof is a minimum of 2-1/2 feet in 12 feet and there is at least 10 inches clear headroom at
the roof ridge. (Clear headroom is defined as the distance from the top of the bottom chord of
the truss or ceiling joists to the underside of the roof sheathing.)

1302.3.3 When soffit vents are installed, adequate baffling of the vent opening shall be provided
to deflect the incoming air above the surface of the material and shall be installed at the soffit.
Baffles shall be in place at the lime of inspection.

1302.3.4 A minimum of one (1) inch air space shall be provided between the insulation/baffle
and roof deck. Minimum ventilation for roof/ceiling cavities shall conform to this code.

1302.3.5 All ceiling/floor assemblies common to separate dwelling units shall be insulated so
that the entire assembly (through the cavity section) will have a total R Value of not less than R-
13.

1302.4 Minimum R-Value for Floors

1302.4.1 All floors exposed to a crawl space, unconditioned basements, unheated garages, or
breezeways shall be insulated so that the entire assembly (through the cavity section) will have a
total R-Value of not less than R-20.
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1302.4.2 All slab-on-grade floors within the heated or cooled space shall be insulated around
the perimeter of the floor exposed to the outside with rigid insulation having a minimum R-
Value of R-5.0 and specifically designed and recommended by the manufacturer for this type
application.

Exception: In the Special Mountains Region (Alleghany, Ashe, Avery, Madison, Mitchell,
Watauga, and Yancey Counties), a minimum R-Value of R-7.0 is required.

1302.4.3 Insulation may be omitted from floors where the crawl space is used as a plenum floor
system as defined in North Carolina State Building Code, Volume 11l - Mechanical. The
foundation wall shall be insulated as specified in Section 1302.2.

1302.5 Exterior Doors and Windows

1302.5.1 All unglazed doors within the heated or cooled space exposed to the exterior shall
have a minimum R-Value of R-1.66.

1302.5.2 All doors with glass units shall be in accordance with Table 1302.5.
1302.5.3 All window units shall be in accordance with Table 1302.5.

TABLE 1302.5
GLASS DOORS AND WINDOW UNITS 4

% Openings? Minimum Glazing Typical R-Value®
<13% Single glazed & storm 1.90
window, or double glazed
> 13 < 20% Double glazed with Low-E? 2.70
or triple glazed
>20% Double glazed with Low-E 3.50
& Argon gas

Notes:
1. Includes sky lights. Skylights shall not exceed 1% of gross heated floor area per dwelling unit.

2. % openings equals the area of glazed openings (doors and windows) divided by the gross heated floor
area of the building.

3. Low-E indicates Low-emissivity glass.
4. Single glazed window units may be up to 1% of gross heated floor area.

5. The typical R-Value is to be used for calculations required in 1301.4 only. Higher R-Values may be
used in the trade-off calculations when certified by an approved testing laboratory.

1302.6 Electric Systems and Equipment. Electric systems and equipment located in
common areas (such as clubhouses, interior corridors, stairways, etc.) and exterior to the
individual dwelling units shall meet the provisions of the North Carolina State Building Code,
Volume X - Energy.

1302.7 Lighting Systems and Equipment. Lighting systems and equipment located in
common areas and exterior to the individual dwelling units shall meet the provisions of the North
Carolina State Building Code, Volume X - Energy.

1302.8 Building Mechanical Systems and Equipment. Building mechanical systems and

equipment located in common areas and exterior to the individual dwelling unit shall meet the
provisions of the North Carolina State Building Code, Volume X - Energy.
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1302.9 Building Service Systems and Equipment. Building service systems and
equipment located in common areas and exterior to the individual dwelling units shall meet the
provisions of the North Carolina State Building Code, Volume X - Energy.

1303 PRESCRIPTIVE CRITERIA FOR COMMERCIAL
AND OTHER RESIDENTIAL BUILDINGS

1303.1 General

The thermal envelope requirements of this section shall apply to all commercial and residential
buildings other than apartments and condominiums.

Exception: Type VI buildings (wood frame), 3 stories or less in height shall be constructed
using the thermal envelope requirements of Section 1302. All other system requirements shall
be in accordance with Section 1303.

Using Table 1301.1 and Figure 1301, determine the Thermal Zone for which the proposed
building is to be located. Use this Thermal Zone, to determine the prescriptive requirements in
Sections 1303.2 - 1303.5. If any of the U-values listed in Tables 1303.2 - 1303.5 are exceeded,
then calculations in accordance with the North Carolina State Building Code, Volume X -
Energy shall be provided.

1303.2 Minimum Value for Walls
The prescriptive values for walls are listed in Table 1303.2.

TABLE 1303.2
PRESCRIPTIVE WALL VALUES

Thermal Zone Max. U-Value of Below Grade Max. U-Value of Walls
Exterior (R Min) Adjacent to
Opaque Walls Unconditioned Space
I 0.152 6 0.234
Il 0.160 6 0.248
1] 0.127 8 0.189
v 0.121 8 0.184
Vv 0.130 8 0.175
Vi 0.112 8 0.169
Vi 0.088 10 0.126

1303.3 Minimum Value for Ceilings
The prescriptive values for ceilings are listed in Table 1303.3.

252 1997 Revisions 1996 NORTH CAROLINA BUILDING CODE



ENERGY CONSERVATION

TABLE 1303.3
PRESCRIPTIVE ROOF VALUES

Thermal Zone Max. U-Value of Roof

I 0.077

Il 0.075

[l 0.066

AV 0.068

Vv 0.066

Vi 0.070
Vi 0.055

1303.4 Minimum R-Value for Floors
The prescriptive values for floors are listed in Table 1303.4.

TABLE 1303.4
PRESCRIPTIVE FLOOR VALUES

Floor Over Slab on Grade (24” Min")
Thermal Zone unconditioned Vertical Horizontal
space (U Max)
I 0.105 4 4
1 0.112 4 4
" 0.085 7 12
v 0.081 7 12
V 0.077 7 13
Vi 0.073 7 13
VI 0.048 8 17

Note:
1. Increase by +2 for heated slab.

1303.5 Exterior Doors and Windows
The Maximum % of openings for doors and windows are listed in Table 1303.5.
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TABLE 1303.5
MAXIMUM % OF DOORS & WINDOWS?

Thermal Zone Max. % of wall openings?

I 16

Il 15

1] 14

v 14

\Y 12

VI 17
VI 17

Notes:
1. The maximum U-value for any window assembly shall be 0.81.
2. Maximum % of exterior wall.

1303.6 Electric Systems and Equipment. Electrical systems and equipment shall meet the
provisions of the North Carolina State Building Code, Volume X - Energy.

1303.7 Lighting Systems and Equipment. Lighting systems and equipment shall meet the
provisions of the North Carolina State Building Code, Volume X - Energy.

1303.8 Building Mechanical Systems and Equipment. Building mechanical systems and
equipment shall meet the provisions of the North Carolina State Building Code, Volume X -
Energy.

1303.9 Building Service Systems and Equipment. Building service systems and
equipment shall meet the provisions of the North Carolina State Building Code, Volume X-
Energy.
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CHAPTER 14
EXTERIOR WALL COVERING

1401 GENERAL

1401.1 Scope

Provisions of this chapter shall govern the construction of exterior veneered walls, architectural
trim, balconies and bay windows, and openings for fire department access.

1402 DEFINITIONS

This chapter contains no unique definitions. For definitions specific to masonry see 2102. For
general definitions, see Chapter 2.

1403 VENEERED WALLS

1403.1 General

1403.1.1 Veneer refers to a facing of brick, tile, concrete, masonry units, metal, including metal
coated with porcelain enamel, glass, wood or similar material securely attached to a wall for the
purpose of providing ornamentation, protection, or insulation but not so bonded as to exert a
common reaction under load.

1403.1.2 Veneer shall not be assumed to support any load other than its own weight, neither
shall it be assumed to add to the strength of the wall.

1403.1.3 Veneered walls shall provide weather protection for the building at the walls.

1403.1.4 Flashing shall be provided as necessary to prevent the entrance of water at openings in
or projections through veneered walls. Flashing shall be provided at intersections of veneered
walls of different materials unless such materials provide a self-flashing joint and at other points
subject to the entrance of water. Caulking shall be provided where such flashing is determined
by the building official to be impractical.

1403.1.4.1 Flashing and weepholes as outlined in 2111.1.3 shall be located in the first course of
masonry above finished ground level above the foundation wall or slab, and other points of
support, including structural floors, shelf angles and lintels when anchored veneers are designed
in accordance with 1403.2.4, 1403.2.5 and 1403.2.6.

1403.2 Anchored Masonry Veneer

1403.2.1 Anchored veneer is veneer secured with approved mechanical fasteners to an approved
backing. All masonry units, mortar and metal accessories used in anchored veneer walls shall
meet the physical requirements of Chapter 21. Anchored veneer units shall be not less than 1 5/8
inches (41 mm) in actual thickness for solid masonry units and not less than 2 5/8 inches (67
mm) in actual thickness for hollow masonry units.

1403.2.2 Support.

1403.2.2.1 The weight of anchored veneer shall be vertically supported on footings, foundation
walls or other approved noncombustible structural supports. Wood foundations meeting the
requirements of 1804.8 are permitted to vertically support anchored veneer.

1403.2.2.2 Anchored veneer supported laterally by wood frame shall be limited to a maximum
height of 30 ft (9144 mm). Anchored veneer installed more than 30 ft (9144 mm) in height
above the noncombustible foundation or support shall be laterally supported by noncombustible
structural framing. The structural framing shall horizontally support the weight of veneer at least
at the initial 30 ft (9144 mm) height and at each story height thereafter.
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EXCEPTION: These height restrictions may be increased for noncombustible structural
framing when special design techniques, approved by the building official, are used in
construction.

1403.2.3 Noncombustible lintels and noncombustible supports shall be provided over all
openings where the anchored veneer is not self-supporting. The deflections of all structural
lintels and horizontal supports for reinforced masonry required by 1403.2.2 and 1403.2.3 shall
not exceed 1/600 of the span or 0.3 inch (7.62 mm).

1403.2.4 Masonry veneer anchored to wood framing shall be attached with corrosion-resistant
corrugated sheet metal and shall be not less than 0.029 inch (0.74 mm) by 7/8 inch (22.2 mm)
wide or corrosion-resistant ties of strand wire and shall not be less than No. 9 wire gage (3.76
mm) wire with ends of the wire bent to a 90° (1.6 rad) angle to form a hook not less than 2
inches (51 mm) long. The metal ties shall be embedded in the mortar joint a mlnlmum of one-
half the veneer thickness. Each metal tie shall support not more than 3 sq ft (0.28 m?) of wall
area with a maximum spacing of 16 inches (406 mm) vertically and 32 inches (813 mm)
horizontally. When anchored veneer is applied over wood frame, the studs shall be spaced a
maximum of 24 inches (610 mm) on center horizontally and be faced with sheathing materials as
specified in Table 2308.2.2B or insulation board on both sides. The minimum thickness of the
sheathing material or insulation board installed on each side of the studs shall be 1/2 inch (12.7
mm). A 1inch (25.4 mm) minimum air space shall be maintained between the anchored veneer
and the exterior face of the sheathing material or insulation board. Moisture protection shall be
provided as required by 2303.3.

1403.2.5 Masonry veneer anchored to corrosion-resistant steel framing shall be attached with
corrosion-resistant ties of strand wire and shall be not less than 0.148-inch (3.76 mm) (No. 9
W&M ga) wire with the ends of the wire bent to a 90° (1.6 rad) angle to form a hook not less
than 2 inches (51 mm) long. The wire ties shall be embedded in the mortar joint a mlnlmum of
one-half the veneer thickness. Each metal tie shall support not more than 3 sq ft (0.28 m?) of
wall area with a maximum spacing of 16 inches (406 mm) vertically and 32 inches (813 mm)
horizontally. When anchored veneer is applied over steel framing, the studs shall be spaced a
maximum of 24 inches (610 mm) on center horizontally and be faced with sheathing materials as
specified in Table 2308.2.2B or insulation board on both sides. The minimum thickness of the
sheathing material or insulation board installed on each side of the steel framing shall be 1/2 inch
(12.7 mm). A 1inch (25.4 mm) minimum air space shall be maintained between the anchored
veneer and the exterior face of the sheathing material or insulation board. Moisture protection
shall be provided as required by 2303.3.

1403.2.6 Masonry veneer anchored to masonry or concrete walls shall be attached with
corrosion-resistant corrugated sheet metal and shall be not less than 0.029 inch (0.74 mm) by 7/8
inch (22.2 mm) wide or corrosion-resistant ties of strand wire and shall be not less than No.9
gage wire (3.76 mm) with ends of the wire bent to a 90° (1.6 rad) angle to form a hook not less
than 2 inches (51 mm) long. The metal ties shall be embedded in the mortar joint a mlnlmum of
one-half the veneer thickness. Each metal tie shall support not more than 3 sq ft (0.28 m?) of
wall area with a maximum spacing of 16 inches (406 mm) vertically and 32 inches (813 mm)
horizontally. A 1 inch (25.4 mm) minimum air space shall be maintained between the anchored
veneer and the supporting masonry or concrete walls.

1403.2.7 Stone veneer units not exceeding 10 inches (254 mm) in thickness may be anchored
directly to masonry, concrete or to stud construction by one of the following methods:
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1. With concrete or masonry backing, anchor ties shall be not less than 0.1055 in (2.68 mm)
corrosion-resistant wire, or approved equal, formed beyond the base of the backing. The
legs of the loops shall be not less than 6 inches (152 mm) in length bent at right angles and
laid in the mortar joint and spaced so that the eyes or loops are 12 inches (305 mm)
maximum on center in both directions. There shall be provided not less than a 0.1055 in
(2.68 mm) corrosion- re5|stant wire tie, or approved equal, threaded through the exposed
loops for every 2 sq ft (0.2 m?) of stone veneer. This tie shall be a loop having legs not less
than 15 inches (381 mm) in length bent so that it will lie in the stone veneer mortar joint.
The last 2 inches (51 mm) of each wire leg shall have a right angle bend. One inch (25.4
mm) minimum thickness of cement grout shall be placed between the backing and the
stone veneer.

2. With stud backing, a 2-inch by 2-inch (51 by 51 mm) 0.0625 in (1.59 mm) corrosion-
resistant wire mesh with two layers of waterproof paper backing shall be applied directly to
wood studs spaced a maximum of 16 inches (406 mm) on center. On studs the mesh shall
be attached with 2-inch (51 mm) long corrosion-resistant steel wire furring nails at 4 inches
(102 mm) on center providing a minimum 1 1/8-inch (29 mm) penetration into each stud
and with 8d common nails at 8 inches (203 mm) on center into top and bottom plates. The
corrosion-resistant wire mesh may be attached to steel studs with equivalent wire ties.
There shall be not less than a 0.1055 in (2.68 mm) corr05|on -resistant wire, or approved
equal, looped through the mesh for every 2 sq ft (0.2 m?) of stone veneer. This tie shall be
a loop having legs not less than 15 inches (381 mm) in length, so bent that it will lie in the
stone veneer mortar joint. The last 2 inches (51 mm) of each wire leg shall have a right
angle bend. One-inch (25.4 mm) minimum thickness of cement grout shall be placed
between the backing and the stone veneer.

1403.2.8 Slab-type veneer units not exceeding 2 inches (51 mm) in thickness may be anchored
directly to masonry, concrete or stud construction. For veneer units of marble, travertine, granite
or other stone units of slab form, ties of corrosion-resistant dowels in drilled holes located in the
middle third of the edge of the units spaced a maximum of 24 inches (610 m) apart around the
perlphery of each unit with not less than four ties per veneer unit. Units shall not exceed 20 sq ft
(1.9 m?)in area.

If the dowels are not tight fitting, the holes may be drilled not more than 1/16 inch (1.6 mm)
larger in diameter than the dowel with the hole countersunk to a diameter and depth equal to
twice the diameter of the dowel in order to provide a tight fitting key of cement mortar at the
dowel locations when the mortar in the joint has set. All veneer ties shall be corrosion-resistant
metal capable of resisting in tension or compression a force equal to two times the weight of the
attached veneer.

If made of sheet metal, veneer ties shall be not smaller in area than 0.0336 x 1 inch (0.853 x 25.4
mm) or, if made of wire, not smaller in diameter than 0.1483 in (3.76 mm) wire.

1403.2.9 Anchored terra cotta or ceramic units not less than 1 5/8 inches (41 mm) thick may be
anchored directly to masonry, concrete or stud construction. Tied terra cotta or ceramic veneer
units shall be not less than 1 5/8 inches (41 mm) thick with projecting dovetail webs on the back
surface spaced approximately 8 inches (203 mm) on center. The facing shall be tied to the
backing wall with corrosion-resistant metal anchors of not less than No. 8 ga wire installed at the
top of each piece in horizontal bed joints not less than 12 inches (305 mm) nor more than 18
inches (457 mm) on center; these anchors shall be secured to 1/4-inch (6.4 mm) corrosion-
resistant pencil rods which pass through the vertical aligned loop anchors in the backing wall.
The veneer ties shall have sufficient strength to support the full weight of the veneer in tension.
The facing shall be set with not less than a 2-inch (51 mm) space from the backing wall and the
space shall be filled solidly with portland cement grout and pea gravel. Immediately prior to
setting, the backing wall and the facing shall be drenched with clean water and shall be distinctly
damp when the grout is poured.
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1403.3 Adhered Masonry Veneer

1403.3.1 Adhered veneer is a veneer secured and supported through the adhesion of an
approved bonding material applied to an approved backing. All masonry units used in adhered
veneer walls shall meet the physical requirements of Chapter 21. Adhered veneer units shall be
less than 1 5/8 inches (41 mm) thick and the units shall not be assumed to support any
superimposed loads. With the exception of ceramic tile, adhered veneer and its backing shall be
designed to provide a bond to the supporting element sufficient to withstand a shearing stress of
50 psi (345 kPa) after curing 28 days.

1403.3.2 Backing permitted for adhered veneer shall be continuous and may be of any material
permitted by this code. The backing shall have surfaces prepared to secure and support the
imposed loads of the adhered veneer.

1403.3.3 Exterior adhered veneer shall not be attached to wood frame construction at a point
more than 30 ft (9144 mm) in height above the noncombustible foundation. The 30 ft (9144
mm) limit may be increased when special design techniques, approved by the building official,
are used in construction.

1403.3.4 Adhered veneer units shaII not exceed 36 inches (914 mm) in the greatest dimension
nor more than 720 sq inches (0.5 m?) in total area and shall not weigh more than 15 psf (718 Pa)
unless approved by the building official.

EXCEPTION: Adhered veneer units weighing less than 3 psf (144 Pa) shall not be limited in
dimension or area.

1403.3.5 Adhered veneer units may be adhered directly to the backing by one of the following
methods:

1. A paste of neat portland cement shall be brushed on the backing and the back of the veneer
unit. Type S mortar then shall be applied to the backing and the veneer unit. Sufficient
mortar shall be used to create a slight excess to be forced out the edges of the units. The
units shall be tapped into place so as to completely fill the space between the units and the
backing. The resulting thickness of mortar in back of the units shall be not less than 1/2
inch (12.7 mm) nor more than 1 1/4 inches (32 mm).

2. Units of masonry, stone or terra cotta, not over 1 inch (25.4 mm) in thickness shall be
restricted to 81 sq in (0.05 m?) in area unless the back side of each unit is ground or box
screeded to true up any deviation from plane. Those units not over 2 x 2 x 3/8 inches (51 x
51 x 9.5 mm) in size may be adhered by means of portland cement. Backing may be of
masonry, concrete or portland cement plaster on metal lath. Metal lath shall be fastened to
the supports in accordance with the requirements of Chapter 25. Mortar as described in
Table 1403.3 shall be applied to the backing as a setting bed. The setting bed shall be a
minimum of 3/8 inch (9.5 mm) thick and a maximum of 3/4 inch (19.1 mm) thick. A paste
of neat portland cement or half portland cement and half graded sand shall be applied to the
back of the exterior veneer units and to the setting bed and the veneer pressed and tapped
into place to provide complete coverage between the mortar bed and veneer unit. A
portland cement grout shall be used to point the veneer.
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Table 1403.3
Adhered Veneer Setting Mortar

Volume Volume Volume Sand Maximum  Minimum

Type 1 Type S Thickness Interval

Portland Hydrated Dry Damp of Coat Between
Wall Area  Coat Cement Lime (in) Coats
Over Scratch 1 1/2 4 5 3/8 24 hrs
10 sq ft

1 0 3 4 3/8 24 hrs
Over Float or 1 1/2 4 5 3/4 24 hrs
10 sq ft leveling

1 1 6 7 3/4 24 hrs
10 sq ft Scratch 1 1/2 21/2 3 3/8 24 hrs
or less and float

1in=25.4 mm

1 sq ft = 0.0929 m?

1403.3.6 Adhered veneer units of ceramic tile shall be bonded to the backing as provided in
2104.10.

1403.3.7 Adhered veneer over wood frame shall be backed by solid sheathing covered with
waterproof building paper except where the sheathing is water repellent.

1403.4 Metal Veneers

1403.4.1 Metal veneers may be formed metal not less than 0.0149 inch (0.38 mm) (28 ga).
Aluminum siding shall conform to AAMA 1402.

1403.4.2 Exterior metal veneer shall be securely attached to the supporting masonry or framing
members with corrosion-resistant fastenings, metal ties or by other approved devices or methods.
The spacing of the fastenings or ties shall not exceed 24 inches (610 mm) either vertically or
horizontally, but where units exceed 4 sq ft (0.4 m?) in area there shall be not less than four
attachments per unit. The metal attachments shall have a cross-sectional area not less than
provided by No. 9 gage wire (3.76 mm). Such attachments and their supports shall be capable of
resisting a horizontal force equal to the wind loads specified in this code, but in no case less than
20 psf (958 Pa).

1403.4.3 Metal supports for exterior metal veneer shall be protected by painting, galvanizing, or
by other equivalent coating or treatment. Wood studs, furring strips, or other wood supports for
exterior metal veneer shall be approved pressure treated wood or protected as required in 2303.3.

1403.4.4 All joints and edges in metal veneer that are exposed to the weather shall be caulked or
painted with durable waterproofing material, or shall be protected by other means to prevent
penetration of moisture.

1403.4.5 Masonry backup shall not be required for metal veneer except as is necessary to meet
the fire resistance requirements of this code.

1403.4.6 Metal veneers fastened to supporting elements which are not a part of the grounded
metal framing of a building shall be made electrically continuous by contact or interconnection
of individual units and shall be effectively grounded. The conductor used to ground the veneer
shall have no greater resistance than the conductor used to ground the electrical system within
the building. Where a metal veneer is applied to a building with no electrical wiring system,
grounding shall be required only if determined to be necessary by the building official.
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1403.5 Glass Veneer

1403.5.1 The area of a single section of thin exterior structural glass veneer shall not exceed 10
sq ft (0.93 m?) where it is not more than 15 ft (4572 mm) above the level of the sidewalk or
grade level directly below, and shall not exceed 6 sq ft (0.56 m?) where it is more than 15 ft
(4572 mm) above that level.

1403.5.2 The length or height of any section of thin exterior structural glass veneer shall not
exceed 48 inches (1219 mm).

1403.5.3 The thickness of thin exterior structural glass veneer shall be not less than 11/32 inch
(8.7 mm).

1403.5.4 Thin exterior structural glass veneer shall be set only after backing is thoroughly dry
and after application of an approved bond coat applied uniformly over the entire surface of the
backing so as to effectively seal the surface. Glass shall be set in place with an approved mastic
cement in sufficient quantity so that at least 50% of the area of each glass unit is directly bonded
to the backing by mastic not less than 1/4 inch (6.4 mm) thick and not more than 5/8 inch (15.9
mm) thick. Bond coat and mastic shall preferably be from the same manufacturer and shall bond
firmly together.

1403.5.5 Where glass extends to sidewalk surface, each section shall rest in an approved metal
molding, and set at least 1/4 inch (6.4 mm) above the highest point of the sidewalk. The space
between the molding and the sidewalk shall be thoroughly caulked and made watertight.

1403.5.6 Joints.

1403.5.6.1 Unless otherwise specifically approved by the building official, all abutting edges of
thin exterior structural glass veneer shall be ground square. Mitered joints shall not be used
except when specifically approved for wide angles.

1403.5.6.2 All joints shall be uniformly buttered with an approved jointing compound and all
horizontal joints shall be held to not less than 1/16 inch (1.6 mm) by an approved nonrigid
substance or device.

1403.5.6.3 Where thin exterior structural glass veneer abuts nonresilient material at sides or top,
expansion joints not less than 1/4 inch (6.4 mm) wide shall be provided.

1403.5.7 When thin exterior structural glass veneer is installed above the level of the top of a
bulkhead facing, or at a level more than 36 inches (914 mm) above the sidewalk level, the mastic
cement binding shall be supplemented with approved nonferrous metal shelf angles located in
the horizontal joints in every course. Such shelf angles shall be not less than 0.0478-inch (1.2
mm) thick and not less than 2 inches (51 mm) long and shall be spaced at approved intervals,
with not less than two angles for each glass unit. Shelf angles shall be secured to the wall or
backing with expansion bolts, toggle bolts, or by other approved methods.

1403.5.8 Mechanical Fastenings.

1403.5.8.1 All thin exterior structural glass veneer installed above the level of the heads of
snow windows and all such veneer installed more than 12 ft (3658 mm) above sidewalk level
shall, in addition to the mastic cement and shelf angles, be held in place by the use of fastenings
at each vertical or horizontal edge, or at the four corners of each glass unit.

1403.5.8.2 Fastenings shall be secured to the wall or backing with expansion bolts, toggle bolts,
or by other methods.

1403.5.8.3 Fastenings shall be so designed as to hold the glass veneer in a vertical plane
independently of the mastic cement. Shelf angles providing both support and fastenings may be
used.

1403.5.9 Exposed edges of thin exterior structural glass veneer shall be flashed with
overlapping corrosion-resistant metal flashing and caulked with a waterproof compound in a
manner to effectively prevent the entrance of moisture between the glass veneer and the backing.
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1403.6 Wood

1403.6.1 Wood siding patterns known as rustic drop siding or shiplap shall have an average
thickness in place of not less than 19/32 inch (15.1 mm) and shall have a minimum thickness of
not less than 3/8 inch (9.5 mm). Bevel siding shall have a minimum thickness measured at the
butt section of not less than 7/16 inch (11.1 mm) and a tip thickness of not less than 3/16 inch
(4.8 mm). Siding of lesser dimensions may be used provided such wall covering is placed over
sheathing which conforms to the provisions of 2308.2.

1403.6.2 Board siding applied vertically shall be nailed to horizontal nailing strips or blocking
set 24 inches (610 mm) on center. The nails shall penetrate 1 1/2 inches (38 mm) into studs,
blocking, studs or blocking and sheathing combined, or nailing strips.

1403.6.3 Wood shakes and shingles shall be applied in accordance with the CSSB Design and
Application Manual for Exterior and Interior Walls.

1403.6.4 Wood structural panels shall be of the exterior type and shall have a thickness of 3/8
inch (9.5 mm), except as provided in Table 2308.1D. All wood structural panel joints shall be
backed solidly with nailing pieces not less than 2 inches (51 mm) wide, unless wood, wood
structural panel or particleboard sheathing is used, or otherwise made waterproof as required in
2303.3.
EXCEPTION: The framework is not required to be protected in accordance with 2303.3 when
the joints are protected by a continuous wood batt, caulking, flashing or vertical or horizontal
shiplap.
1403.6.5 Fiberboard siding shall be medium density not less than 1/2 inch (12.7 mm) nominal
thickness.

1403.6.6 Hardboard siding s hall conform with the requirements of ANSI/AHA A135.4,
ANSI/AHA A135.5 or ANSI/AHA A135.6 and shall be identified as to classification.

1403.6.7 Particleboard siding used for covering the exterior of outside walls shall be of the
Exterior Type 2-M grades conforming to ANSI A208.1. Particleboard panel siding shall be
installed in accordance with Table 2306.1 and Table 1403.6. Nails shall be spaced not less than
3/8 inch (9.5 mm) from edges and ends. Joints shall occur over framing members unless
particleboard panel siding is applied over 5/8-inch (15.9 mm) net wood sheathing or 15/32-inch
(11.9 mm) plywood or 1/2-inch (12.7 mm) particleboard sheathing. The framework shall be
protected as required in 2303.3.

EXCEPTION: The framework is not required to be protected in accordance with 2303.3 when
the joints are protected with a continuous wood batt, caulking, flashing or vertical or
horizontal shiplap.

Table 1403.6
Allowable Spans For Exposed Particleboard Panel Siding

Minimum Thickness (Inches)

Siding Exterior Ceilings
Stud Spacing Siding Direct Continuous and Soffits Direct
Grade (in) to Studs Support to Support
2-M-W 16 3/8 5/16 5/16
24 1/2 5/16 3/8
2-M-1 and 2-M-2 16 5/8 3/8
24 3/4 3/8

1in=25.4mm
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1403.6.8 Wood veneers on exterior wall panels of types I, 11, I1l, IV, and V construction shall
comply with 1403.6.8.1 and 1403.6.8.2.

1403.6.8.1 Wood veneers of not less than 1-inch (25.4 mm) nominal thickness, 7/16-inch (11.1
mm) exterior hardboard siding or 3/8-inch (9.5 mm) exterior type wood structural panels or
particleboard may be used on exterior walls when all the following conditions are met:

1. The wall to which the veneer is attached faces a street or permanent open space of 30 ft
(9144 mm) or more wide.

2. The veneer does not exceed two stories in height, measured from grade, except where fire
retardant treated for exterior use, it may be four stories in height.

3. The veneer is attached to or furred from a noncombustible backing of the fire resistance
required by other provisions of this chapter.

4. Where open or spaced wood veneers (without concealed spaces) are used, they shall not
project more than 24 inches (610 mm) from the building wall.

1403.6.8.2 Where the wood veneer is furred from the wall and forms a solid surface, the
distance between the back of the veneer and the wall shall not exceed 1 5/8 inch (41 mm) and the
space thereby created shall be fireblocked in accordance with 2305 and arranged so that there
will be no open space exceeding 100 sq ft (9.3 m?). Where wood furring strips are used, they
shall be of approved wood of natural decay resistance or pressure treated wood.

1403.7 Asbestos Shingles

Asbestos shingles attached to sheathing other than wood, plywood or 2-M-W particleboard shall
be secured with approved mechanically bonding nails or by corrosion-resistant common nails on
shingle nailing boards securely nailed to each stud with two 8d nails, except that asbestos
shingles may be attached directly to fiberboard nail base sheathing with corrosion-resistant
annular grooved nails. Asbestos shingles shall have a minimum thickness of 5/32 inch (4 mm).

1403.8 Stucco
Stucco or exterior plaster shall conform to requirements of 2504.

1403.9 Rigid Vinyl

1403.9.1 Rigid vinyl siding shall conform with the requirements of ASTM D 3679 and is
limited to Type VI construction.

1403.9.2 Provisions for exterior plastic veneers other than rigid vinyl are found in 2604.9.
1404 ARCHITECTURAL TRIM, BALCONIES, BAY WINDOWS

1404.1 Architectural Trim

1404.1.1 Architectural trim on buildings of Type I, Il and IV construction not more than three
stories or 40 ft (12.2 m) high may be of Type VI construction, and may be of Type VI
construction on all buildings of Type Ill, V, and VI construction. Trim shall be secured to the
wall with metal or other approved brackets or fasteners. When architectural trim is located along
the top of exterior walls, it shall be completely backed by the exterior wall and shall not extend
over the top of exterior walls.

1404.1.2 For projection over public property, see 3206.

1404.2 Balconies and Bay Windows

Balconies not used as required exits and bay windows shall conform to the type of construction
required for the building to which they are attached, except that exterior fire retardant treated
wood is permitted on buildings three stories or less for Type | and 11 exterior walls.
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1404.3 Combustible Projections

Combustible projections from walls located where protection of openings is required shall be 1-
hour fire resistant or heavy timber construction. Projections shall not extend more than 12 inches
(305 mm) into the areas where openings are prohibited.

1405 FIRE DEPARTMENT ACCESS IN EXTERIOR WALLS

1405.1 General

Exterior walls shall have access openings for fire department use serving each story above grade
on an accessible side of the building up to a height of 75 ft (22.9 m). Such access openings shall
be a minimum of 32 inches (813 mm) wide and 48 inches (1219 mm) high and with the bottom
of the opening not more than 32 inches (813 mm) above the floor.

EXCEPTION: Fire department access to high-piled combustible storage and high-rack storage
systems shall be in accordance with Chapter 36 of the Standard Fire Prevention Code.

1405.2 Spacing

Openings shall be so spaced that there will be one opening in each 50 ft (15.2 m) of exterior wall
on an accessible side of the building.

EXCEPTION: Buildings equipped with an automatic sprinkler system throughout in
accordance with NFiPA 13 shall have access panels as set forth for each 200 ft (61 m) of wall.

1405.3 Identification

Where complying access openings are not apparent, they shall have distinctive markings for
identification.

1405.4 Obstructions

Access openings shall open into a fire aisle within the building and no shelving, loose or fixed,
no containers or equipment of any description, nor any loose merchandise shall be placed so as
to block aisleways.
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CHAPTER 15
ROOFS AND ROOF STRUCTURES

1501 GENERAL

1501.1Scope

Provisions of this chapter shall govern the construction of roof structures and the materials,
application, installation, wind resistance, and fire resistance of roof coverings.

1502 DEFINITIONS

The following words and terms shall, for the purposes of this chapter and as stated elsewhere in
this code, have the meanings shown herein. Refer to Chapter 2 for general definitions.

PENTHOUSE - an enclosed structure above the roof of a building, other than a roof structure
or bulkhead, occupying not more than one-third of the roof area.

ROOF COVERING SYSTEM - a system designed to provide weather protection and
resistance to design loads. The system may consist of two components, roof covering and roof
deck, or a single component serving as both the roof covering and the roof deck. The roof
covering provide the weather protection and the roof deck provides the structural support for
the design loads.

ROOF STRUCTURE — an enclosed structure on or above the roof of any part of a building.
SCUPPER — an opening in a wall or parapet that allows water to drain from a roof.
1503 PENTHOUSE - TYPE ROOF STRUCTURES

1503.1Height and Area

1503.1.1 A penthouse or other projection above the roof in structures of other than Type I
construction shall not exceed 28 ft (8534 mm) above the roof when used as an enclosure for
tanks or for elevators which run to the roof and in all other cases shall not extend more than 12 ft
(3658 mm) above the roof.

1503.1.2 The aggregate area of all penthouses and other roof structures shall not exceed one-
third the area of the supporting roof.

1503.1.3 A penthouse, bulkhead, or any other similar projection above the roof shall not be used
for purposes other than shelter of mechanical equipment or shelter of vertical shaft openings in
the roof. Penthouses or bulkheads used for purposes other than permitted by this section shall
conform to the requirements of this code for an additional story.

1503.2 Type of Construction

1503.2.1 Roof structures shall be constructed with walls, floors, and roof as required for the
main portion of the building.

EXCEPTIONS:

1. On buildings of Type I and Type Il construction, the exterior walls and roofs of penthouses
which are more than 5 ft (1524 mm) and less than 20 ft (6096 mm) from a common
property line shall be of at least 1-hour noncombustible construction. Walls and roofs
which are over 20ft (6096 mm) from a common property line may be of noncombustible
construction. All interior framing and walls shall be noncombustible construction.
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2. On buildings of Type 111, 1V, and V construction, the exterior walls and roofs of penthouses
which are more than 5 ft (1524 mm) and less than 20ft (6096 mm) from a common
property line shall be at least 1-hour construction. Walls which are over 20 ft (6096 mm)
from a common property line may be of heavy timber construction or noncombustible
construction. Roof s may be of wood frame construction. All interior framing and walls
shall be heavy timber construction or noncombustible construction.

3. Enclosures housing only mechanical equipment and located at least 20 ft (6096 mm) from
adjacent property lines may be of unprotected noncombustible construction.

4. On one story buildings, unroofed mechanical equipment screens, fences or similar
enclosures may be of combustible construction when located at least 20 ft (6096 mm) from
adjacent property lines and when not exceeding 4 ft (1219 mm) in height above the roof
surface.

5. Dormers shall be of the same type of construction as the roof on which they are placed, or
of the exterior walls of the building.

1503.2.2 The restrictions of this section shall not prohibit the placing of wood flagpoles or
similar structures on the roof of any building.

1504 TANKS

1504.1 Tanks Exceeding 500 Gal (2m?)

1504.1.1 Tanks of more than 500 gal (2 m®) capacity placed in or on a building shall be
supported on masonry, reinforced concrete or steel construction, except that portion of the
supporting structure which is above the roof of the building may be of heavy timbers, provided
that when such construction is within the building it shall be as required for Type I construction.

1504.1.1.1 Such tanks shall have in the bottom or on the side near the bottom, a pipe or outlet,
fitted with a suitable quick opening valve for discharging the contents in an emergency through
an adequate drain.

1504.1.1.2 Such tanks shall not be placed over nor near a line of stairs or an elevator shaft,
unless there is a solid roof or floor underneath the tank.

1504.2 Unenclosed Roof Tanks
All unenclosed roof tanks shall have covers sloping toward the outer edges.

1505 COOLING TOWERS

Cooling towers in excess of 250 sq ft (23.2 m?) in base area or in excess of 15ft (4572 mm) high
when located on buildings more than 50ft (15.2 m) high shall be of noncombustible construction,
except that drip boards may be of wood not less than 1 inch (25.4 mm) nominal thickness and the
enclosing framework may be of wood, if covered on the exterior of the tower with
noncombustible material. Cooling towers shall not exceed one-third of the supporting roof area.

1506 OTHER ROOF STRUCTURES

1506.1 Type of Construction

1506.1.1 Minimum Type | or Il Construction. Any tower, spire, dome or cupola shall be of
a type of construction not less in fire resistance rating than required for the building to which it is
attached except that any such tower, spire, dome or cupola which exceeds 60 ft (18.3 m) in
height above grade, and all construction upon which it is supported, shall be of Type I or Type Il

construction when the areg at any horizontal section of such tower, spire, dome, or cupola
exceeds 200 sq ft (18.6 m?) or when it is used for any purpose other than a belfry oran
architectural embellishment.
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1506.1.2 Minimum Noncombustible Construction.

1506.1.2.1 Any tower, spire, dome or cupola which exceeds 25 ft (7620 mm) in height above
the highest point at which it comes in contact with the roof, or which exceeds 200 sq ft (18.6 m?)
in area at any horizontal section, or which is intended to be used for any purpose other than a
belfry or architectural embellishment, shall be entirely constructed of and supported by
noncombustible materials. Such structures shall be separated from the building below by
construction having a fire resistance rating of not less than 1 1/2 hours and, if access doors are
provided, such doors shall be of an approved fire resistant type.

1506.1.2.2 Structures, except aerial supports 12 ft (3658 mm) high or less, flag poles, water
tanks and cooling towers, placed above the roof of any building more than 50 ft (15.2 m) in
height, shall be of noncombustible material and shall be supported by construction of
noncombustible material.

1506.2 Towers and Spires

Towers and spires when enclosed shall have exterior walls as required for the building to which
they are attached. The roof covering of spires shall be of a class of roof covering, as required for
the main roof of the rest of the structure.

1507 PARAPET WALLS

1507.1 Framing
Parapet walls shall be designed as provided in this section.

1507.2 Coping

All parapet walls shall be properly coped with noncombustible, weatherproof materials of a
width no less than the thickness of the parapet wall.

1507.3 Flashing

Proper flashings shall be installed in such a manner as to prevent moisture entering the wall
through the joints in the coping, through moisture permeable material, at intersections with the
roof plane or at parapet wall penetrations.

1507.4 Scuppers

1507.4.1 Where required for roof drainage, a scupper shall be placed level with the roof surface
in a wall or parapet. The scupper shall be located as determined by the slope and the
contributing area of the roof. The exterior facing or lining of a scupper, if metal, shall be the
same as valley lining material required by 1509 for the particular type of covering specified for
the building. For other type materials follow manufacturer's specifications.

1507.4.2 A scupper shall be sized in accordance with Chapter 11 of the Standard Plumbing
Code.

1507.4.3 When other means of drainage of overflow water is not provided, overflow scuppers
shall be placed in walls or parapets not less than 2 inches (51 mm) nor more than 4 inches (102
mm) above the roof deck and shall be located as close as practical to required vertical leaders or
downspouts or wall and parapet scuppers. An overflow scupper shall be sized in accordance
with Chapter 11 of the Standard Plumbing Code.

1508 GUTTERS AND LEADERS

Gutters and leaders placed on the outside of buildings other than one or two family dwellings,
private garages, and buildings of Type VI construction, shall be of noncombustible material or a
minimum Schedule 40 plastic pipe. See Chapter 11 of the Standard Plumbing Code for the
sizing of vertical leaders and horizontal storm drains.

266 1997 Revisions 1996 NORTH CAROLINA BUILDING CODE



ROOFS AND ROOF STRUCTURES

1509 ROOF COVERINGS

1509.1 General

1509.1.1 Scope. The requirements set forth in this section shall be construed as minimum
requirements and shall apply to the application and installation of roof covering materials
specified herein, excluding pre-engineered steel buildings. Roof coverings shall be applied in
accordance with this chapter and/or meet manufacturer's recommendations. It should also be
noted that this chapter does not deal with the minimum design loads of roofing materials. Those
requirements, with which all roofing systems must comply, are covered in 1606.

1509.1.2 Covering.
1509.1.2.1 Roof coverings shall provide weather protection for the building at the roof.

1509.1.2.2 All roof coverings shall be applied to a solid or closely fitted deck, except where the
roof covering is specifically designed to be applied to spaced supports

1509.1.2.3 Low slope roofs shall be designed for a minimum 1/4 inch/ft (20.8 mm/m) slope
unless specific water retaining roof materials are to be installed.

1509.1.3 Insulation.

1509.1.3.1 The use of above deck thermal insulation is permitted on top of both the roof deck
and the roof membrane provided such insulation is covered with an approved covering applied
directly thereto in accordance with manufacturer's recommendations.

1509.1.3.2 A minimum of 1/2-inch (12.7 mm) insulation shall be installed over metal decking
when a roof covering is installed subject to the manufacturer's flute span table.

1509.1.4 Fasteners.

1509.1.4.1 Nails, clips or similar fastening devices shall be hot dipped galvanized, stainless
steel, nonferrous metal, or other suitable corrosion- resistant material.

1509.1.4.2 Fasteners for wood shingles and shakes shall conform with the requirements of
1509.8.5.1 and 1509.8.6.1.

1509.1.4.3 The composition flashing shall be mechanically attached using suitable
manufacturer-approved fasteners spaced a maximum of 8 inches (203 mm) on center and 1 inch
(25.4 mm) minimum from the top edge of flashing sheet.

1509.1.4.4 Tin caps shall be not less than 1 5/8 inches (41 mm) in diameter and a minimum of
0.0134 in (0.34 mm) thick sheet metal.

1509.1.4.5 Caphead nails shall be a minimum 1 inch (25.4 mm) long annular threaded 12 gage
(2.66 mm) wire nail with a head not less than 1 inch (25.4 mm) in diameter.

1509.1.5 Composition Flashing. Composition base flashing should extend a minimum of 8
inches (203 mm) nominal above the roof line. When using such flashing, wood or fiber cants
must be provided at any 90° (1.57 rad) angle created by rectangular curbs or projections. Wood
nailers should be provided on all prefabricated curbs.

1509