ACTION: Final DATE: 12/07/2015 1:57 PM

4101:1-4-01 Special detailed requireents based on use and occupancy.

[Comment: When a reference is madehin this rule to a federal statutory
provision, an industry consensus stardjasr any other teahical publication, the
specific date and title of éhpublication as well athe name and address of the
promulgating agency are listed in rui#e01:1-35-01 of the Admistrative Code.
The application of the referenced standastiall be limited and as prescribed in
section 102.5 of rule 4101:1-1-@f the Administrative Code.]

SECTION 401
SCOPE

401.1 Detailed use and occupancy requirements addition to the occupancy
and construction requirements in this coitie provisions of ik chapter apply to
the special uses and occupancies described herein.

SECTION 402
COVERED MALL AND OPEN MALL BUILDINGS

402.1 ScopeThe provisions of this section shalbply to buildings or structures
defined herein as coveradall buildings not exceedintihree floor levels at any
point nor more than three stories above grade plane. Exxespecifically
required by this section, covered mall bunlgs shall meet applicable provisions
of this code.

Exceptions:

1. Foyers and lobbies of Groups B, Rafhd R-2 are not required to comply
with this section.
2. Buildings need not comply with theguisions of this section when they
totally comply with other applable provisions of this code.
402.2 Definitions.The following words and terms shall, for the purposes of this
chapter and as used elsewhere in this code, have the meanings shown herein.

ANCHOR BUILDING. An exterior perimeter building of a group other than H
having direct access to a covered mall building but having required means of
egress independent of the mall.

COVERED MALL BUILDING. A single building endsing a number of
tenants and occupants, suah retail stores, drinking and dining establishments,
entertainment and amusement facilitiggassenger transportation terminals,
offices and other similar uses wherein taromore tenants have a main entrance
into one or more malls. For the purposeta$ chapter, anchor buildings shall not
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be considered as a part of the covered mall building. The term “covered mall
building” shall include open mall buildings as defined below.

Mall. A roofed or covered common pedést area within a covered mall
building that serves as access for twarare tenants and not to exceed three
levels that are open to each other. Tdren “mall” shall include open malls as
defined below.

Open mall. An unroofed common pedestrian yvserving a number of tenants
not exceeding three levels. Circulation at levels above grade shall be permitted
to include open exterior balconies leagito exits discha@ing at grade.

Open mall building. Several structures housing a rhan of tenants, such as
retail stores, drinking and dining elsidhments, entertainment and amusement
facilities, offices, and othiesimilar uses, wherein twor more tenants have a
main entrance into one or more opealls. For the purpose of Chapter 4lus
code anchor buildings are nabnsidered as a pat the open mall building.

FOOD COURT. A public seating area located ithe mall that serves adjacent
food preparation tenant spaces.

GROSS LEASABLE AREA. The total floor area designed for tenant occupancy
and exclusive use. The area of tenanupancy is measured from the centerlines
of joint partitions to the outside of tienant walls. All tenant areas, including
areas used for storage, shall be incluitlechlculating gross leasable area.

402.3 Lease planEach covered mall building awer shall provide both the
building and fire departments with a lease planthe extent knowishowing the
location of each occupancy and its eXieforethe certificate of occupancy has
been issuedAs a condition of the certificate of occupancy, such plans shall be
kept current by the owneNo modifications or changes in occupancy or use shall
be made from that shown on the leasnpkithout prior approval of the building
official.

402.4 Means of egres&ach tenant space and the covered mall building shall be
provided with means of egress as reqliiby this section and this code. Where
there is a conflict between the requirenseot this code and the requirements of
this section, the requiremergsthis section shall apply.

402.4.1 Determination of occupant loadThe occupant load permitted in any
individual tenant space in a covereahll building shall be determined as
required by this code. Means of eggerequirements for individual tenant
spaces shall be based on the occupant load thus determined.

402.4.1.1 Occupant formula.ln determining required means of egress of
the mall, the number of occupants fwhom means of egress are to be
provided shall be based on gross le&salbea of the covered mall building
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(excluding anchor buildings) and the apant load factor as determined by
the following equation.

OLF = (0.00007) GLA) + 25(Equation 4-1)

where:

OLF = The occupant loafhctor (square feet per person).
GLA= The gross leasable area (square feet).

Exception: Tenant spaces attached toavered mall building but with a
means of egress system that is liptandependent of the covered mall
building shall not be considered as gross leasable area for determining the
required means of egress for the covered mall building.

402.4.1.2 OLF range.The occupant load factor [(B) is not required to be

less than 30 and shall not exceed 50.

402.4.1.3 Anchor buildings.The occupant load of anchor buildings opening
into the mall shall not be included inroputing the total number of occupants
for the mall.

402.4.1.4 Food courtsThe occupant load of a food court shall be determined
in accordance with Section 1004. For fheposes of determining the means of
egress requirements for the mall, the foodrt occupant loadhall be added to
the occupant load of the covenedll building as calulated above.

402.4.2 Number of means of egres#/herever the distance @favel to the mall

from any location within a tenant space used by persons other than employees
exceeds 75 feet (22 860 mm) or the tersgpaice has an occupant load of 50 or
more, not less than two meaofsegress shall be provided.

402.4.3 Arrangements ofmeans of egressAssembly occupancies with an

occupant load of 500 or more shall bel@mated in the covered mall building that
their entrance will be immediately adjatém a principal entrance to the mall and
shall have not less than one-half okithrequired means of egress opening
directly to the exterior of the covered mall building.

402.4.3.1 Anchor building means of egresfequired means of egress for
anchor buildings shall be provideddependently from the mall means of
egress system. The occupant load athan buildings opening into the mall
shall not be included in determining measf egress requirements for the mall.
The path of egress traved malls shall not exit ttough anchor buildings. Malls
terminating at an anchor building where no other means of egress has been
provided shall be consideat as a dead-end mall.

402.4.4 Distance to exitsVithin each individual ten# space ira covered mall
building, the maximum distance of travel frany point to an exit or entrance to
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the mall shall not excee2DO feet (60 960 mm).

The maximum distance of travel fromyapoint within a mall to an exit shall
not exceed 200 feet (60 960 mm).

402.4.5 Access to exitdVhere more than one exit is required, they shall be so
arranged that it is possible to travel in either direction from any point in a mall to
separate exits. The minimwwidth of an exit passageway corridor from a mall
shall be 66 inches (1676 mm).

Exception: Dead ends not exceeding a lengtjua to twice the width of the
mall measured at the narrowest locatiwithin the dead-end portion of the
mall.

402.4.5.1 Exit passagewaydlVhere exit passageways provide a secondary
means of egress from a tenant space, doorways to the exit passageway shall be
protected by 1-hour fire door assemblihat are self-oautomatic-closing by
smoke detection in accordance with Section

715.4.8.3.

402.4.6 Service areas fronting on exit passageways.

Mechanical rooms, electrical roomguilding service areas and service
elevators are permitted to open directly into exit passageways, provided the exit
passageway is separated from such rowitisnot less than 1-hour fire barriers
constructed in accordance with Section 707 or horizontal assemblies
constructed in accordance with Section 712, or both. The minimum fire
protection rating of openings indHire barriers shall be 1 hour.

402.5 Mall width. For the purpose of providingequired egress, malls are
permitted to be considered as corridorsrmed not comply with the requirements
of Section 1005.1 of this code where the Wwidf the mall is as specified in this
section.

402.5.1 Minimum width. The minimum width of the mall shall be 20 feet
(6096 mm). The mall width shall befBaient to accommodate the occupant
load served. There shall be a minimafrl0 feet (3048 mmgylear exit width to

a height of 8 feet (2438 mm) betweamy projection of a tenant space
bordering the mall and the nearesbdk, vending machine, bench, display
opening, food court or other obstrugtito means of egress travel.

402.5.2 Minimum width open mall. The minimum floor and roof opening
width above grade shall be &kt (9096 mm) in open malls.

402.6 Types of constructionThe area of any coveredall building, including
anchor buildings, of Typegk IlI, 1l and IV construction, shall not be limited
provided the covered mall building anttaghed anchor buildings and parking
garages are surrounded on all sides by a aeemt open space of not less than 60
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feet (18 288 mm) and the anchor buildings do not exceed three stories above
grade plane. The allowable height and areanchor buildings greater than three
stories above grade plane shall compithvsection 503, as modified by Sections
504 and 506. The construction type of oparking garages and enclosed parking
garages shall comply with Sems 406.3 and 406.4, respectively.

402.6.1 Reduced open spac&he permanent open sgaof 60 feet (18 288
mm) shall be permitted to be reducedntat less than 40 feet (12 192 mm),
provided the following requirements are met:

1. The reduced open space shall not be allowed for more than 75 percent of
the perimeter of the covered mall building and anchor buildings.
2. The exterior wall facing the redutepen space shall have a minimum
fire-resistance tang of 3 hours.
3. Openings in the exterior wall facing the reduced open space shall have
opening protectives with a minimunrdiprotection rating of 3 hours.
4. Group E, H, | or R occupancies are mathin the covered mall building or
anchor stores.
402.7 Fire-resistance-rated separationkFire-resistance-rated separation is not
required between tenant spaces and the mall. Fire-resistance-rated separation is
not required between a food court anghadnt tenant spaces or the mall.

402.7.1 Attached garageAn attached garage for the storage of passenger
vehicles having a capacity of not more than nine persons and open parking
garages shall be considered as a sephtaliding where it isseparated from the
covered mall building by not less th&ihour fire barriers constructed in
accordance with Section 707 or horizontal assemblies constructed in
accordance with Section 712, or both.

Exception: Where an open parking garage emclosed parking garage is
separated from the covered mall builglior anchor building a distance
greater than 10 feet (3048 mm), thwvisions of Table 602 shall apply.

Pedestrian walkways and tunnels tlatach the open parking garage or
enclosed parking garage to the am¢k mall building or anchor building

shall be constructed in acdance with Section 3104.

402.7.2 Tenant separationsEach tenant space shall beparated from other
tenant spaces by a fire partitimomplying with Section 709. A tenant
separation wall is not required betan any tenant space and the mall.

402.7.3 Anchor building separation.An anchor building shall be separated
from the covered mall building by firgalls complying with Section 706.

Exception: Anchor buildings of not mor¢han three stories above grade
plane that have an occupancy classification the same as that permitted for
tenants of the covered mall buildirghall be separated by 2-hour fire-
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resistive fire barriers conhypng with Section 707.

402.7.3.1 Openings between anchor building and malExcept for the
separation between Group R-1 sleepings and the mall, openings between
anchor buildings of TypéA, 1B, IIA and 1IB congruction and the mall need
not be protected.

402.8 Interior finish. Interior wall and ceiling finises within the mall and exits
shall have a minimum flame spread irdad smoke-developed index of Class B
in accordance with Chapter

8. Interior floor finishes shall eet the requirements of Section 804.

402.9 Automatic sprinkler system.The covered mall building and buildings
connected shall be equipped throughoithvan automatic sprinkler system in
accordance with Section 903.3.1.1, which lsbainply with the following:

1 The automatic sprinkler system ath be complete and operative
throughout occupied space in the covered mall building prior to occupancy
of any of the tenant spaces. Unoccupied tenant spaces shall be similarly
protected unless provided witp@roved alternative protection.

2 Sprinkler protection for the mall shdle independent from that provided
for tenant spaces or anchors. Where tenant spaces are supplied by the
same system, they shall be independently controlled.

Exception: An automatic sprinkler system shall not be required in spaces or
areas of open parking garages consgéaiin accordance with Section 406.3.

402.9.1 Standpipe system.The covered mall building shall be equipped
throughout with a standpipe systasrequired by Section 905.3.3.

402.10 Smoke controlWhere a covered mall buildj contains an atrium, a
smoke control system shall be provided in accordance with Section 404.5.

Exception: A smoke control system is notgered in covered mall buildings
when an atrium connects only two stories.

402.11 KiosksKiosks and similar structures (tparary or permanent) shall meet
the following requirements:

1. Combustible kiosks or other structures shall not be located within the mall
unless constructed of any tbfe following materials:

1.1. Fire-retardant-treated woodmplying with Section 2303.2.

1.2. Foam plastics having a maximuraat-release rate not greater than
100 kilowatts (105 Btu/h) when test@d accordance ith the exhibit
booth protocol in UL 1975.

1.3. Aluminum composite material (AQNhaving a flame spread index of
not more than 25 and a smoke-developed index of not more than 450
when tested as an assembly ia thaximum thickness intended for use
in accordance with ASTM E 84 or UL 723.
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2

3

4

Kiosks or similar structures locatedthin the mall shall be provided with
approved fire suppressi@amd detection devices.

The minimum horizontal separation beswn kiosks or groupings thereof
and other structures within the mall shall be 20 feet (6096 mm).

Each kiosk or similar structure groupings thereof shall have a maximum

area of 300 square feet (2§)m

402.12 Children’s playground structures. Structures intended as children’s

playgrounds that exceed 10 feet (3048 nm)eight and 150 square feet (131)m
in area shall comply wit&ections 402.12.1 through 402.12.4.

402.12.1 Materials.Children’s playground structureshall be constructed of
noncombustible materials or of combukibnaterials that comply with the
following:

1.
2.
3.

Fire-retardant-treated wood.

Light-transmitting plastics complying with Section 2606.

Foam plastics (including the pipe foam used in soft-contained play
equipment structures) having a maximbheat-release rate not greater than
100 kilowatts when tested in accordance with UL 1975.

Aluminum composite material (ACM) meeting the requirements of Class
A interior finish in accordance with @pter 8 when tested as an assembly
in the maximum thickness intended for use.

Textiles and films complying withthe flame propagation performance
criteria contained in NFPA 701.

Plastic materials used to construgiadicomponents of soft-contained play
equipment structures (such as tsib&indows, panels, junction boxes,
pipes, slides and decks) exhibitirg peak rate of heat release not

exceeding 400 kW/fiwhen tested in accordanaéth ASTM E 1354 at an

incident heat flux of 50 kW/fin the horizontal oriemtion at a thickness
of 6 mm.

Ball pool balls, used in soft-containpthy equipment structures, having a
maximum heat-release rate not gredtem 100 kilowatts when tested in
accordance with UL 1975. The minimum specimen test size shall be 36
inches by 36 inches (914 mm by 914 nmy)an average of 21 inches (533
mm) deep, and the balls shall be higlda box constructed of galvanized
steel poultry netting wire mesh.

Foam plastics shall be covered byahric, coating or film meeting the
flame propagation performance criteria of NFPA 701.

The floor covering placed under tbhildren’s playground structure shall
exhibit a Class | interior floor finisblassification, as described in Section
804, when tested in accordance with NFPA 253.

402.12.2 Fire protection.Children’s playground structes located within the
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mall shall be provided with the samevdé of approved fire suppression and
detection devices required forokks and similar structures.

402.12.3 SeparationChildren’s playground structures shall have a minimum
horizontal separation from other struasirwithin the mall of 20 feet (6090
mm).

402.12.4 Area limits.Children’s playground strugtes shall not exceed 300

square feet (28 %)1 in area, unless a special investigation has demonstrated
adequate fire safety.

402.13 Security grilles and doorsHorizontal sliding or veical security grilles
or doors that are a part of a requiregtans of egress shall conform to the
following:

1. They shall remain in the full open position during the period of occupancy by
the general public.

2. Doors or grilles shall ndte brought to the closed position when there are 10
Oor more persons occupying spaces serby a single exit or 50 or more
persons occupying spaces serfagdnore than one exit.

3. The doors or grilles shalbe openable from withinvithout the use of any
special knowledge or effovthere the space is occupied.

4. Where two or more exits are required, mare than one-half of the exits shall
be permitted to include either a horizonstitling or vertical rolling grille or
door.

402.14 Standby power.Covered mall buildings exceeding 50,000 square feet

(4645 mz) shall be provided with standby \wer systems that are capable of
operating the emergency voicaiah communication system.
402.15 Emergency voice/alarm communication systef@overed mall buildings

exceeding 50,000 square feet (464?5 m total floor area shall be provided with

an emergency voice/alarm communicat system. Emergency voice/alarm
communication systems serving a mall, regdior otherwise, shall be accessible

to the fire department. The system shall be provided in accordance with Section
907.5.2.2.

402.16 Plastic signsPlastic signs affixed to theasefront of any tenant space
facing the mall shall be limited aspecified in Sections 402.16.1 through
402.16.5.2.

402.16.1 AreaPlastic signs shall not exceed [2ércent of the wall area facing
the mall.

402.16.2 Height and widthPlastic signs shall not exceadeight of 36 inches
(914 mm), except that if the sign isriteal, the height shall not exceed 96
inches (2438 mm) and the width 8heot exceed 36 inches (914 mm).
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402.16.3 Location.Plastic signs shall be locatea minimum distance of 18
inches (457 mm) from adjacent tenants.

402.16.4 Plastics other than foam plastic®lastics other than foam plastics
used in signs shall be light-transmitting plastics complying with Section 2606.4
or shall have a self-ignition temperature of 650°F (343°C) or greater when
tested in accordance with ASTM D 1923d a flame spread index not greater
than 75 and smoke-developed index naatgr than 450 whetested in the
manner intended for use in accordance with ASTM E 84 or UL 723 or meet the
acceptance criteria of Section 803.1.2.Jewhested in accordance with NFPA
286

402.16.4.1 EncasemenEdges and backs of plastic signs in the mall shall be
fully encased in metal.

402.16.5 Foam plasticd-oam plastics used in signs shall have flame-retardant
characteristics such that the signsha maximum heat-release rate of 150
kilowatts when tested in accordance with UL 1975 and the foam plastics shall
have the physical characteristics specifiethis section. Foam plastics used in
signs installed in accordance with Section

402.16 shall not be required to complyth the flame spread and smoke-
developed indexes specified in Section 2603.3.

402.16.5.1 Density.The minimum density of foam plastics used in signs
shall not be less than 20 pounms cubic foot (pcf) (320 kg/?')‘l

402.16.5.2 ThicknessThe thickness of foam @stic signs shall not be
greater than ¥z oh (12.7 mm).

402.17 Fire department access to equipmenfRooms or areas containing
controls for air-conditioning systems, automatic fire-extinguishing systems or
other detection, suppression or control edata shall be identified for use by the
fire department.

SECTION 403
HIGH-RISE BUILDINGS

403.1 Applicability. High-rise buildings shall coply with Sections 403.2
through 403.6.

Exception: The provisions of Sections 403.2 through 403.6 siallapply to
the following buildings and structures:

1 Airport traffic control towers iraccordance witlsection 412.3.
2 Open parking garages atcordance with Section 406.3.
3 Buildings with a Group A-5 occupancy in accordance with Section 303.1.



4101:1-4-01 10

4 Special industrial apancies in accordance with Section 503.1.1.
5 Buildings with a Group H-1, H-2 or H-3 occupancy in accordance with
Section 415.
403.2 Construction. The construction of high-risbuildings shall comply with
the provisions of Sections 403.2.1 through
403.2.4.

403.2.1 Reduction in fire-resistance rating. The fire-resistance-rating
reductions listed in Sections

403.2.1.1 and 403.2.1.2 shall be alloWe buildings that hae sprinkler control
valves equipped with supervisory inttreg devices and water-flow initiating
devices for each floor.

403.2.1.1 Type of constructionThe following reductions in the minimum
fire-resistance rating of ¢hbuilding elements in Tde 601 shall be permitted
as follows:

1. For buildings not greater thd20 feet (128 m) in building height,
the fire-resistance rating of the building elements in Type IA
construction shall be permitted to be reduced to the minimum fire-
resistance ratings for the buid elements in Type IB.

Exception: The required fire-resistar rating of columns supporting
floors shall not be permitted to be reduced.

2. In other than Group F-1, M and S-1 occupancies, the fire-resistance
rating of the building elements in Type IB construction shall be
permitted to be reduced to the fire-resistance ratings in Type lIA.

3. The building height and building area limitations of a building
containing building elements witreduced fire-resistance ratings
shall be permitted to be the same as the building without such
reductions.

403.2.1.2 Shaft enclosures:or buildings not greatehan 420 feet (128 m)

in building height, the required fire-resistance rating of the fire barriers
enclosing vertical shafts, other thawmit enclosures and elevator hoistway
enclosures, is permitted to be reduced to 1 hour where automatic sprinklers
are installed within the shafts atttop and at alternate floor levels.

403.2.2 Seismic consideration&.or seismic considerations, see Chapter 16.

403.2.3 Structural integrity of exit enclosures and elevator hoistway
enclosures. For high-rise buildings of occupancy category Il or IV in
accordance with Section 1604.5, and for all buildings that are more than 420
feet (128 m) in building height, exienclosures and elevator hoistway
enclosures shall comply with Sections 403.2.3.1 through

403.2.3.4.
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403.2.3.1 Wall assemblyThe wall assemblies making up the exit enclosures
and elevator hoistway enclosures Ismaeet or exceed Soft Body Impact
Classification Level 2 as measuredthg test method described in ASTM C
1629/C 1629M.

403.2.3.2 Wall assembly materialsThe face of the wall assemblies making
up the exit enclosures and elevator tw&y enclosures that are not exposed
to the interior of the exit enclosure elevator hoistway enclosure shall be

constructed in accordance with one of the following methods:

1.

The wall assembly shall incorporate not less than two layers of impact-
resistant construction board eachvdfich meets or exceeds Hard Body
Impact Classification Level 2 as measd by the test method described in
ASTM C 1629/C 1629M.

. The wall assembly shall incorporate not less than one layer of impact-

resistant construction material thaieets or exceeds Hard Body Impact
Classification Level 3 as measuredthg test method described in ASTM
C 1629/C 1629M.

. The wall assembly incorporates multipégyers of any material, tested in

tandem, that meet or exceed Hard Body Impact Classification Level 3 as
measured by the test method described in ASTM C 1629/C 1629M.

403.2.3.3 Concrete and masonry wall€oncrete or masonry walls shall be
deemed to satisfy the requiments of Sections 403.2.3.1 and 403.2.3.2.

403.2.3.4 Other wall assembliesAny other wall assembly that provides
impact resistance equivalent to that required by Sections 403.2.3.1 and
403.2.3.2 for Hard Body Impact Classifiican Level 3, as measured by the
test method described in AST®11629/C 1629M, shall be permitted.

403.2.4 Sprayed fire-resistant materials (SFRM)The bond strength of the
SFRM installed throughout the building adh be in accordance with Table
403.2.4.

TABLE 403.2.4
MINIMUM BOND STRENGTH

SFRM MINIMUM BOND
HEIGHT OF BUILDING 2 STRENGTH
Up to 420 feet 430 psf
Greater than 420 feet 1,000 psf

For Sl: 1 foot = 304.8 mm, 1 pound per square foot (psf) = 0.0479 kwim
a. Above the lowest level of fire department vehicle access.

11
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403.3 Automatic sprinkler system.Buildings and structes shall be equipped
throughout with an automatic sprinklesystem in accordance with Section
903.3.1.1 and a secondary water supply where required by Section 903.3.5.2.

Exception: An automatic sprinkler system shall not be required in spaces or
areas of:

1. Open parking garages atcordance with Section 406.3.

2. Telecommunications equipment ilbings used exclusively for
telecommunications equipment, assted electrical power distribution
equipment, batteries and standby engjin@ovided thathose spaces or
areas are equipped througheuth an automatic firedetection system in
accordance with Section 907.2 and are sxpd from the remainder of the
building by not less thad-hour fire barriers anstructed in accordance
with Section 707 or not less than @tin horizontal assemblies constructed
in accordance with Section 712, or both.

403.3.1 Number of sprinkler risers and system desigrEach sprinkler
system zone in buildings that are mahan 420 feet (128 m) in building
height shall be supplied by a minimumtafo risers. Each riser shall supply
sprinklers on alternate floors. If motigan two risers are provided for a zone,
sprinklers on adjacent floors shall not be supplied from the same riser.

403.3.1.1 Riser location.Sprinkler risers shall be placed in exit
enclosures that are remotely laa@in accordance with Section 1015.2.

403.3.1.2 Water supply to required fire pumps. Required fire pumps

in buildings that are mor¢han 420 feet in heighghall be supplied by
connections to a minimum of twwater mains located in different
streets. Separate supply piping shall be provided between each con-
nection to the water main and the pumps. Each connection and the
supply piping between the connection and the pumps shall be sized to
supply the flow and pressure réeua for the pumps to operate.

Exception: Two connections to the same main shall be permitted provided
the main is valved such that an intgrtion can be isolated so that the water
supply will continue without inteaption through at least one of the
connections.

403.4 Emergency system3.he detection, alarm and engency systems of high-
rise buildings shall complwith Sections 403.4.1 through 403.4.8.

403.4.1 Smoke detectionSmoke detection shall hgovided in accordance
with Section 907.2.13.1.
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403.4.2 Fire alarms systemsA fire alarm system shall be provided in
accordance with Section 907.2.13.

403.4.3 Emergency voice/alarm communication systenmin emergency
voice/alarm communication system shall be provided in accordance with
Section 907.5.2.2.

403.4.4 Emergency responder radio coverag&mergency responder radio
coverage shall be providedaccordance with Section 510 of tire code
403.4.5 Fire commandA fire command center complying with Section 911
shall be provided in a locatiopproved by the fire department.

403.4.6 Smoke removalTo facilitate smoke removal in post-fire salvage and
overhaul operations, buildingsd structures shall leguipped with natural or
mechanical ventilation for removal pfoducts of combustion in accordance
with one of the following:

1. Easily identifiable, manually opsble windows or panels shall be
distributed around the perimeter of edicior at not more than 50-foot (15
240 mm) intervals. Theaggregatearea of operable windows or panels

shall not be less than 40 square feet (3?7 par 50 linear feet (15 240
mm) of perimeter.

Exceptions:

1. In GroupR occupancies, each sleepingit or suite having an
exterior wall shall be permitted to be provided with 2 square feet

(0.19 rr12) of venting area in lieu dhe area specified in Item 1.
2. Windows shall be permitted to be fixed provided that glazing can
be clearear brokenby fire fighters.

2. Mechanical air-handling equipmemtroviding one exhaust air change
every 15 minutes for the area involved. Return and exhaust air shall be
moved directly to the outside without recirculation to other portions of the
building.

3. Any other approved design thaillvproduce equivalent results.

403.4.7 Standby powerA standby power system complying with Chapter 27

shall be provided for standby poweads specified in Section 403.4.7.2.
403.4.7.1 Special requirements for standby power systemH. the
standby system is a generator setdesa building, the system shall be
located in a separate room enclosed with 2-hour fire barriers constructed
in accordance with Section 707 or horizontal assemblies constructed in
accordance with Section 712, or bo8ystem supervision with manual
start and transfer features shallgvevided at the fire command center.
403.4.7.2 Standby power loadsThe following are classified as standby

13
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power loads:
1.Power and lighting for the fireommand center required by Section
403.4.5;
2. Ventilation and automatic fire detection equipment for smokeproof
enclosures; and
3. Standby power shall be provided for elevators in accordance with
Sections 1007.4, 3003, 3007 and 3008.
403.4.8 Emergency power system#n emergency power system complying
with Chapter 27 shall be provided for egency power loads specified in Section
403.4.8.1.
403.4.8.1 Emergency power loadsThe following are classified as
emergency power loads:

1. Exit signs and means of egressmiination required by Chapter 10;
2. Elevator car lighting;
3. Emergency voice/alarm communications systems;
4. Automatic fire detection systems;
5. Fire alarm systems; and
6. Electrically powered fire pumps.
403.5 Means of egress and evacuatiolhe means of egress in high-rise
buildings shall comply with Sections 403.5.1 through 403.5.6.
403.5.1 Remoteness of exit stairway enclosurédhe required exit stairway
enclosures shall be separated bystagice not less than 30 feet (9144 mm) or
not less than one-fourth of thentgh of the maximum overall diagonal
dimension of the building aairea to be served, whichever is less. The distance
shall be measured in a straight libetween the nearest points of the exit
stairway enclosures. In buildings witlréle or more exit stairway enclosures, at
least two of the exit stairway enclosar shall comply with this section.
Interlocking or scissor stairs shak counted as one exit stairway.

403.5.2 Additional exit stairway.For buildings other than Group R-2 that are
more than 420 feet (128 m) in buildidgeight, one additional exit stairway

meeting the requirements of Sectid®9 and 1022 shall be provided in addi-
tion to the minimum number of exitequired by Section 1021.1. The total
width of any combination of remaining iextairways with one exit stairway

removed shall not be less than théaltovidth required by Section 1005.1.

Scissor stairs shall not be considetkd additional exit stairway required by
this section.

Exception: An additional exit stairway shatiot be required to be installed
in buildings having elevators useébr occupant self-evacuation in
accordance with Section 3008.

403.5.3 Stairway door operationStairway doors other than the exit discharge
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doors shall be permitted to be lockednr the stairway side. Stairway doors
that are locked from the stairway sgleall be capable of being unlocked simul-
taneously without unlatching upon a sigfram the fire command center.

403.5.3.1 Stairway communication systermA telephone or other two-way
communications system connected @ approved constantly attended
station shall be provided at not lebsn every fifth floorin each stairway
where the doors to the stairway are locked.

403.5.4 Smokeproof exit enclosuresEvery required level exit stairway
serving floors more than 75 feet (8380 mm) above the lowest level of fire
department vehicle access shalinpdy with Sections 909.20 and 1022.9.

403.5.5Deleted.

403.5.6 Emergency escape and rescu&mergency escape and rescue
openings required by Section 1029 are not required.

403.6 Elevators.Elevator installation and operaii in high-rise buildings shall
comply with Chapter 30 and Sections 403.6.1 and 403.6.2.
403.6.1 Fire service access elevatdn. buildings with an occupied floor more
than 120 feet (36 576 mm) above the lowlestl of fire department vehicle
access, a minimum of one fire serviaecess elevator shall be provided in
accordance with Section 3007.

403.6.2 Occupant evacuation elevator$Vhere installed in accordance with
Section 3008, passenger elevators for general public use shall be permitted to
be used for occupant self-evacuation.

SECTION 404
ATRIUMS

404.1 General.In other than Grougd occupancies, and where permitted by
Exception 5 in Section 708.2, the provisonf this section shall apply to
buildings or structures caaining vertical openings deied herein as “Atriums.”

404.1.1 Definition.The following word and term shall, for the purposes of this
chapter and as used elsewhere in this code, have the meaning shown herein.

ATRIUM. An opening connecting two or mosdories other than enclosed
stairways, elevators, hoistways, caktors, plumbing, electrical, air-
conditioning or other equipment, whichdwsed at the top and not defined as a
mall. Stories, as used in this defion, do not includebalconies within
assembly groups or mezzanineattbomply with Section 505.

404.2 UseThe floor of the atrium shall not hssed for other than low fire hazard
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uses and only approved materials and decorations in accordance it togle
shall be used in the atrium space.

Exception: The atrium floor area is permitted to be used for any approved use
where the individual space is provided wih automatic sprinkler system in
accordance with Section 903.3.1.1.

404.3 Automatic sprinkler protection. An approved automatic sprinkler system
shall be installed throimgput the entire building.

Exceptions:

1 That area of a buildingdjacent to or above ghatrium need not be
sprinklered provided thaportion of the building is separated from the
atrium portion by not less than 2-hofire barriers constructed in accor-
dance with Section 707 or horizongsemblies constructed in accordance
with Section 712, or both.

2 Where the ceiling of the atrium is meothan 55 feet (16 764 mm) above the
floor, sprinkler protectiomt the ceiling of the atim is not required.

404.4 Fire alarm systemA fire alarm system shall be provided in accordance
with Section 907.2.14.

404.5 Smoke controlA smoke control system shdike installed in accordance
with Section 909.

Exception: Smoke control is not required fatriums that connect only two
stories.

404.6 Enclosure of atriums.Atrium spaces shall be separated from adjacent
spaces by a 1-hour fire barrier consteacin accordance with Section 707 or a
horizontal assembly constructed tcardance with Section 712, or both.

Exceptions:

1. A glass wall forming a smoke partition where automatic sprinklers are
spaced 6 feet (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 between 4 inches andric¢hes (102 mm and 305 mm) away
from the glass and designed so that the entire surface of the glass is
wet upon activation of the sprinklsystem without obstruction. The
glass shall be installed in a gasketeine so that the framing system
deflects without breaking (loadinghe glass before the sprinkler
system operates.

2. A glass-block wall assembly in accordance with Section 2110 and
having a3/4 -hour fire protection rating.

3. The adjacent spaces of any thfemrs of the atrium shall not be
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required to be separated from the atrium where such spaces are
accounted for in the design of the smoke control system.

404.7 Standby power.Equipment required to provide smoke control shall be
connected to a standby power system in accordance with Section 909.11.

404.8 Interior finish. The interior finish of walls and ceilings of the atrium shall
not be less than Class B with no redoetin class for sprinkler protection.

404.9 Travel distance.In other than the lowestvel of the atrium, where the
required means of egress is through thieumt space, the portion of exit access
travel distance within the atrium spaskeall not exceed 200 feet (60 960 mm).
The travel distance requirements for areéuildings operto the atrium and
where access to the exits is not through the atrium, shall comply with the
requirements of Section 1016.

SECTION 405
UNDERGROUND BUILDINGS

405.1 General.The provisions of this secticapply to building spaces having a
floor level used for human occupannyre than 30 feet (9144 mm) below the
finished floor of the lowedevel of exit discharge.

Exceptions:

1. Deleted.
2. Parking garages with automatic sprinkler systems in compliance with
Section 405.3.
3. Fixed guideway transit systems.
4. Grandstands, bleachers, stadiumsenas and similar facilities.
5. Where the lowest story ke only story that wodlqualify the building as
an underground building and has an area not exceeding 1,500 square feet

(139 mz) and has an occupant load less than 10.
6. Pumping stations and other simil@echanical spaces intended only for
limited periodic use by service or maintenance personnel.
405.2 Construction requirements.The underground portion of the building shall
be of Type | construction.

405.3 Automatic sprinkler system.The highest level of exit discharge serving
the underground portions of the buildingdaall levels below shall be equipped
with an automatic sprinkfesystem installed in accordance with Section 903.3.1.1.
Water-flow switches and control valves shall be supervised in accordance with
Section 903.4.
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405.4 Compartmentation. Compartmentation shall be in accordance with
Sections 405.4.1 through 405.4.3.

405.4.1 Number of compartmentsA building having a floor level more than

60 feet (18 288 mm) below the finishdldor of the lowestlevel of exit
discharge shall be divided into einimum of two compartments of
approximately equal size. Such compartmentation shall extend through the
highest level of exit discharge serving the underground porbibtiee building

and all levels below.

Exception: The lowest story need not be compartmented where the area

does not exceed 1,500 square feet (1§pa|nd has an occuptload of less
than 10.

405.4.2 Smoke barrier penetration.The compartments shall be separated
from each other by a smoke barrier in accordance with Section 710.
Penetrations between the two compartments shall be limited to plumbing and
electrical piping and conduit that are firestopped in accordance with Section
713. Doorways shall be protected by fire door assemblies that are automatic-
closing by smoke detection in accordance with Section 715.4.8.3 and are
installed in accordanceith NFPA 105 and Section 715.4.3. Where provided,
each compartment shall have an air sy@pid an exhaust system independent

of the other compartments.

405.4.3 ElevatorsWhere elevators are provided, each compartment shall have
direct access to an elevator. Where an elevator serves more than one
compartment, an elevator lobby shall fmevided and shall be separated from
each compartment by a smoke barieaccordance with Section

710. Doors shall be gasketed, have a drop sill and be automatic-closing by
smoke detection in accordance with Section 715.4.8.3.

405.5 Smoke control systemA smoke control system shall be provided in
accordance with Sections 405.5.1 and
405.5.2.

405.5.1 Control systemA smoke control system is required to control the
migration of products of combustion accordance with Section 909 and the
provisions of this section. Smoke contsblall restrict movement of smoke to
the general area of fire origin and maintain means of egress in a usable
condition.
405.5.2 Compartment smoke control systemWhere compartmentation is
required, each compartment shall haveindependent smoke control system.
The system shall be automaticallytiaated and capable of manual operation
in accordance with Sections 907.2.18 and 907.2.19.

405.6 Fire alarm systemsA fire alarm system shall be provided where required
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by Sections 907.2.18 and 907.2.19.

405.7 Means of egresdMeans of egress shall be atcordance with Sections
405.7.1 and 405.7.2.

405.7.1 Number of exitsEach floor level shall be provided with a minimum

of two exits. Where compartmentation is required by Section 405.4, each
compartment shall have a minimum of oset and shall also have an exit
access doorway into the adjoining compartment.

405.7.2 Smokeproof enclosureEvery required stairway serving floor levels
more than 30 feet (9144 mm) below theished floor ofits level of exit
discharge shall comply with the reggments for a smokeproof enclosure as
provided in Section 1022.9.

405.8 Standby powerA standby power system complying with Chapter 27 shall
be provided standby power loasisecified in Section 405.8.1.
405.8.1 Standby power loadsThe following loads are classified as standby
power loads:
1 Smoke control system.
2 Ventilation and automatic fire detection equipment for smokeproof
enclosures.
3 Fire pumps.
Standby power shall be provided forewhtors in accordance with Section
3003.

405.8.2 Pick-up time.The standby power system shall pick up its connected
loads within 60 seconds of failuod the normal power supply.

405.9 Emergency powerAn emergency power system complying with Chapter

27 shall be provided for emergency powsds specified in Section 405.9.1.
405.9.1 Emergency power loadsThe following loads are classified as
emergency power loads:

Emergency voice/alarm communications systems.

Fire alarm systems.

Automatic fire detection systems.

Elevator car lighting.

Means of egress and exit sign illuration as required by Chapter 10.

405. 10 Standpipe system.The underground building shall be equipped

throughout with a standpipe systémaccordance with Section 905.

arwnE

SECTION 406
MOTOR-VEHICLE-RELATED OCCUPANCIES
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406.1 Private garages and carports.
406.1.1 Classification.Buildings or parts of buildings classified as Group U

occupancies because of the use or character of the occupancy shall not exceed

1,000 square feet (932)Tin area or one story in ight except as provided in
Section 406.1.2. Any building or portionetieof that exceeds the limitations
specified in this section shall be dd®d in the occupancy group other than
Group U that it most nearly resembles.

406.1.2 Area increaseGroup U occupancies used for the storage of private or
pleasure-type motor vehicles where npaie work is completed or fuel is

dispensed are permitted b@ 3,000 square feet (2792)nwhen the following
provisions are met:

1. For a mixed occupancy building, teaterior wall and opening protection
for the Group U portion of the building shall be as required for the major
occupancy of the building. For suech mixed occupancy building, the
allowable floor area of the buildinghall be as permitted for the major
occupancy contained therein.

2. For a building containing only a Group occupancy, the exterior wall
shall not be required to have a fimesistance rating and the area of
openings shall not be limited when thee separation distance is 5 feet
(1524 mm) or more.

More than one 3,000-square-foot (2792)n63r0up U occupancy shall be

permitted to be in the same building, provided each 3,000-square-foot 6279 m
area is separated by fire watlsmplying with Section 706.

406.1.3 Garages and carportsCarports shall be open on at least two sides.
Carport floor surfaces shall be of approved noncombustible material. Carports not
open on at least two sides shall be consider garage and shall comply with the
provisions of this section for garages.

Exception: Asphalt surfaces shall be permittgdground level in carports.

The area of floor used for parking oftamobiles or other vehicles shall be
sloped to facilitate the moweent of liquids to a draior toward the main vehicle
entry doorway.

406.1.4 SeparationSeparations shall comply with the following:

1. The private garage shall be separatedhfthe dwelling unit and its attic area
by means of a minimurtz -inch (12.7 mm) gypsum board applied to the
garage side. Garages beneath haldtabbms shall be separated from all
habitable rooms above by not less tharsanch (15.9 mm) Type X gypsum
board or equivalent. Door openings between a private garage and the dwelling

20
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3.

unit shall be equipped with eitherlisbowood doors or dal or honeycomb
core steel doors not less thadslinches (34.9 mm) thick, or doors in
compliance with Section 715.4.3. Openingsiira private garage directly into

a room used for sleeping purposes shall not be permitted. Doors shall be self-
closing and self-latching.

Ducts in a private garage and ducts pextimg the walls or ceilings separating
the dwelling unit from the garageahbe constructed of a minimum 0.019-
inch (0.48 mm) sheet steel and sial’e no openings into the garage.

A separation is not required betweeGroup R-3 and U carport, provided the
carport is entirely opeon two or more sides and there are not enclosed areas
above.

406.1.5 Automatic garage door openersAutomatic garage door openers, if
provided, shall be listed in accordance with UL 325.
406.2 Parking garages.

406.2.1 Classification.Parking garages shall be classified as either open, as
defined in Section 406.3, or enclosed ahdll meet the appropriate criteria in
Section 406.4. Also see Section 509 for sgpigmiovisions for parking garages.

406.2.2 Clear height.The clear height of eacfloor level in vehicle and
pedestrian traffic areas shall not less than 7 feet2034 mm). Vehicle and
pedestrian areas accommodating varessible parking required by Section
1106.5 shall conform t€hapter 11 and ICC A117.1

406.2.3 Guards.Guards shall be provided eccordance with Section 1013.
Guards serving as vehicle barrier gyss shall comply with Sections 406.2.4
and 1013.

406.2.4 Vehicle barrier systemsVehicle barrier systems not less than 2 feet 9
inches (835 mm) high shall be placed at the end of drive lanes, and at the end of
parking spaces where the vertical diste to the ground aurface directly
below is greater than fbot (305 mm). Vehicle baer systems shall comply

with the loading requireemts of Section 1607.7.3.

Exception: Vehicle storage compartmenits a mechanical access parking
garage.

406.2.5 RampsVehicle ramps shall not be considered as required exits unless
pedestrian facilities are @vided. Vehicle ramps thatre utilized for vertical
circulation as well as for parking ah not exceed a slope of 1:15 (6.67
percent).

406.2.6 Floor surface.Parking surfaces shall be of concrete or similar
noncombustible and nonabsorbent materials.

The area of floor used for parking atitomobiles or other vehicles shall be
sloped to facilitate the avement of liquids to a dm or toward the main
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vehicle entry doorway.
Exceptions:

1. Asphalt parking surfaces shall permitted at ground level.
2. Floors of Group S-2 parking garageslshat be required to have a sloped
surface.
406.2.7 Mixed occupancy separatiorParking garages shall be separated from
other occupancies in acdance with Section 508.1.

406.2.8 Special hazardsConnection of a parking garage with any room in
which there is a fuel-fired applianceashbe by means of a vestibule providing
a two-doorway separation.

Exception: A single door shall be allowed provided the sources of ignition
in the appliance are &ast 18 inches (457 mm) above the floor.

406.2.9 Attached to roomsOpenings from a parking garage directly into a
room used for sleeping purposes shall not be permitted.
406.3 Open parking garages.

406.3.1 ScopeExcept where specific provisierare made in Sections 406.3.2
through 406.3.13, other requirementgto$ code shall apply.

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

MECHANICAL-ACCESS OPEN PARKING GARAGES.

Open parking garages employing parkimgchines, lifts, elevators or other
mechanical devices for vehicles movingrfr and to street level and in which
public occupancy is prohibitembove the street level.

OPEN PARKING GARAGE. A structure or portion of a structure with the
openings as described in Section

406.3.3.1 on two or more sides that is usgdhe parking or storage of private
motor vehicles as described in Section

406.3.4.

RAMP-ACCESS OPEN PARKING GARAGES. Open parking garages
employing a series of continuously risifigors or a series of interconnecting
ramps between floors permitting the movement of vehicles under their own
power from and to #street level.

406.3.3 Construction.Open parking garages shall be of Type I, Il or IV
construction. Open parking garages shall meet the design requirements of
Chapter 16. For vehicle barrisystems, see Section 406.2.4.

406.3.3.1 Openingsk-or natural ventilation purposese exterior side of the
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structure shall have uniformly didttited openings on two or more sides.
The area of such openings in extenmalls on a tier must be at least 20
percent of the total perimeter wall argfaeach tier. The aggregate length of
the openings considered to be providiregural ventilation shall constitute a

minimum of 40 percent of the perimetertbé tier. Interior walls shall be at

least 20 percent open with unifoly distributed openings.

Exception: Openings are not required to distributed over 40 percent of
the building perimeter where theequired openings are uniformly
distributed over two oppasj sides of the building.

406.3.4 UsesMixed uses shall be allowed e same building as an open
parking garage subject to theopisions of Sections 402.7.1, 406.3.13, 508.1,
509.3, 509.4 and

509.7.

406.3.5 Area and heightArea and height of open parking garages shall be
limited as set forth in Chapter 5 f@roup S-2 occupancies and as further
provided for in Section

508.1.

406.3.5.1 Single us&Vhen the open parking garaigeused exclusively for the
parking or storage of private motor veleis, with no other &s in the building,

the area and height shall be permitted to comply with Table 406.3.5, along with
increases allowed by Section 406.3.6.

Exception: The grade-level tier is permitted to contain an office, waiting and
toilet rooms having a total combined area of not more than 1,000 square feet

(93 m2). Such area need not be separated from the open parking garage.

In open parking garages having a apior sloping floor, the horizontal
projection of the structure at any cross section shall not exceed the allowable
area per parking tier. In the case ofoen parking garage having a continuous
spiral floor, each 9 feet 6 inches (2896 jmwh height, or portion thereof, shall
be considered a tier.

The clear height of a parking tierahnot be less thai feet (2134 mm),
except that a lower clear height isipéted in mechanical-access open parking
garages where approved tine building official.

406.3.6 Area and height increasesThe allowable area and height of open
parking garages shall be increasedactordance with the provisions of this
section. Garages with sides open on thHoeeths of the building’s perimeter are
permitted to be increased by 25 percent in area and one tier in height. Garages
with sides open around the entire bunlyis perimeter are permitted to be
increased by 50 percent in area and one tier in height. For a side to be considered

23



4101:1-4-01 24

open under the above provisions, theltat@a of openings along the side shall
not be less than 50 percent of the itearea of the sidat each tier and such
openings shall be equally distriledtalong the lengtbf the tier.

Allowable tier areas in Table 406.3.5a#hbe increased for open parking
garages constructed to heiglhss than the table maximum. The gross tier area of
the garage shall not exceed that permitted for the higher structure. At least three
sides of each such larger tier shalvéaontinuous horizoat openings not less
than 30 inches (762 mm) in clear height extending for at least 80 percent of the
length of the sides and no paftsuch larger tier shalle more than 200 feet (60
960 mm) horizontally from such an opegi In addition, each such opening shall
face a street or yard accdssito a street with a width of at least 30 feet (9144
mm) for the full length of the openingné standpipes shall be provided in each
such tier.

Open parking garages of Type Il comstion, with all sides open, shall be
unlimited in allowable area where the building height does not exceed 75 feet (22
860 mm). For a side to be considegzen, the total area of openings along the
side shall not be less than 50 percenthef interior area of the side at each tier
and such openings shall be equally ritistted along the lengtof the tier. All
portions of tiers shall be within 20@dt (60 960 mm) horizontally from such
openings or other natural ventilati@penings as defineoh Section 406.3.3.1.
These openings shall be permitted to be provided in courts with a minimum
dimension of 20 feet (6096 mm) for the full width of the openings.

406.3.7 Fire separation distanceExterior walls and opengs in exterior walls
shall comply with Tables 601 and 602. The distance to an adjacent lot line shall
be determined in accordance with Table 602 and Section 705.

406.3.8 Means of egressWhere persons other than parking attendants are
permitted, open parking garages shall meet the means of egress requirements of
Chapter 10. Where no persons other thakipg attendants arpermitted, there

shall not be less than tw&6-inch-wide (914 mm) exit airways. Lifts shall be
permitted to be installed for use of employees only, provided they are completely
enclosed by noncombustible materials.

406.3.9 Standpipes.Standpipes shall be inded where required by the
provisions of Chapter 9.

406.3.10 Sprinkler systemsWhere required by other provisions of this code,
automatic sprinkler systems and standpiglesll be installed in accordance with
the provisions of Chapter 9.

406.3.11 Enclosure of vertical opening€Enclosure shall not be required for
vertical openings except apecified in Section 406.3.8.

406.3.12 Ventilation.Ventilation, other than the pmntage of openings specified
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in Section 406.3.3.1, shall not be required.

406.3.13 Prohibitions.The following uses and alterations are not permitted:

1. Vehicle repair work.

2. Parking of buses, truckand similar vehicles.

3. Partial or complete closing of requiredenings in exterior walls by tarpaulins
or any other means.

4. Dispensing of fuel.

TABLE 406.3.5
OPEN PARKING GARAGES AREA AND HEIGHT

HEIGHT (in tiers)
Mechanical access

TYPE OF | AREA PER TIER Automatic sprinkler system
CONSTRUCTION (square feet) Ramp access No Yes
IA Unlimited Unlimited Unlimited Unlimited
B Unlimited 12 tiers 12 tiers 18 tiers
A 50,000 10 tiers 10 tiers 15 tiers
1B 50,000 8 tiers 8 tiers 12 tiers
[\ 50,000 4 tiers 4 tiers 4 tiers

For SI: 1 square foot = 0.092Fm

406.4 Enclosed parking garages.

406.4.1 Heights and areasEnclosed vehicle parking garages and portions
thereof that do not meet the definitiohopen parking garages shall be limited
to the allowable heights and areas sfettiin Table 503 as modified by Sec-
tions 504, 506 and 507. Roof parking is permitted.

406.4.2 Ventilation. A mechanical ventilation system shall be provided in
accordance with theechanical code

406.5 Motor fuel-dispensing facilities.

406.5.1 Construction. Meter Buildings and canopies housing motfirel-
dispensing-faciitie®perationsshall be constructed in accordance withithe
this code and (Sections 406.5.1 through 406.5.and chapter 5 of the
mechanical code. The installation of theel tanks, the dispensing equipment,
and the operational requirements at a nrdigel-dispensing facility shall be in
accordance with chapter 2# the fire code and enfoed by the fire official
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406.5.2 Vehicle fueling padThe vehicle shall be fueled on noncoated concrete
or other approved paving materialireg a resistance not exceeding 1 megohm
as determined by the methodology in EN 1081.

406.5.3 CanopiesCanopies under which fuels arspiensed shall have a clear,
unobstructed height of not less than &8tf6 inches (4115 mm) to the lowest
projecting element in the vehicle id-through area. Canopies and their
supports over pumps shall be of noncombustible materials, fire-retardant-
treated wood complying with Chapter 23, wood of Type IV sizes or of
construction providing 1-hourrg resistance. Combustibheaterials used in or

on a canopy shall comply with one of the following:

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

2. Plastics covered by aluminum fagi having a minimum thickness of
0.010 inch (0.30 mm) or corrosion-resist steel having a minimum base
metal thickness of 0.016 inch (0.41 mnihe plastic shall have a flame
spread index of 25 or less andsmoke-developed index of 450 or less
when tested in the form intended for use in accordance with ASTM E 84
or UL 723 and a self-ignition tempure of 650°F (343°C) or greater
when tested in accordance with ASTM D 1929; or

3. Panels constructed of light-transmitting plastic materials shall be permitted
to be installed in canopies erecteder motor vehicle fuel-dispensing
station fuel dispensers, provided tphanels are locatedt least 10 feet
(3048 mm) from any building on the saitoéand face yards or streets not
less than 40 feet (12 192 mm) indth on the other side The aggregate

areas of plastics shall not exceed 1,000 square feet2093 fme maximum

area of any individual panel shalbt exceed 100 square feet (9.é.m
406.5.3.1 Canopies used to support gaseous hydrogen systet@siopies
that are used to shelter dispensopgrations where flammable compressed
gases are located on the roof of tamopy shall be in acodance with the
following:

1. The canopy shall meet or exceed Type | construction requirements.
2. Operations located under canopiedidimlimited to refueling only.
3. The canopy shall be constructed a manner that prevents the
accumulation of hydrogen gas.
406.6 Repair garages.

406.6.1 GeneralRepair garages shall be constructed in accordance with the
fire code and Sections 406.6.1 through 406.6.6. This occupancy shall not
include motor fuel-dispensing fadiés, as regulated in Section 406.5.

406.6.2 Mixed usesMixed uses shall be allowed in the same building as a
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repair garage subject toetlprovisions of Section 508.1.

406.6.3 Ventilation. Repair garages shall be mechanically ventilated in
accordance with themechanical code The ventilation system shall be
controlled at the entrance to the garage.

406.6.4 Floor surface.Repair garage floors shall km# concrete or similar
noncombustible and nonabsorbent materials.

Exception: Slip-resistant, nonabsorbent, intg floor finishes having a

critical radiant flux not more than 0.45 lec,nas determined by NFPA 253,
shall be permitted.

406.6.5 Heating equipment. Heating equipment shall be installed in
accordance with themechanical code

406.6.6 Gas detection systenRepair garages used for repair of vehicles
fueled by nonodorized gases, suchhgdrogen and nonodorized LNG, shall be
provided with an approved flamable gas detection system.

406.6.6.1 System desigrthe flammable gas detection system shall be
calibrated to the types of fuels or gasesed by vehicles to be repaired.
The gas detection system shall besigeed to activate when the level of
flammable gas exceeds 25 percenttioé lower explosive limit. Gas
detection shall also be provided mbtication or chassis repair pits of
garages used for repairing nonaded LNG-fueled vehicles.
406.6.6.2 OperationActivation of the gas detection system shall result in
all of the following:

1. Initiation of distinct audible and sual alarm signals in the repair

garage.

2. Deactivation of all heating systerexated in the repair garage.

3. Activation of the mechanical vélation system, where the system

is interlocked with gas detection.

406.6.6.3 Failure of the gas detection systenkailure of the gas
detection system shall result inetldeactivation of the heating system,
activation of the mechanical ventilation system when the system is inter-
locked with the gas detion system and cause a trérisignal to sound in
an approved location.

SECTION 407
GROUP |-2

407.1 General.Occupancies in Group I-2 shall raply with the provisions of
Sections 407.1 through 407.9 and other @pplie provisions of this code.
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407.2 Corridors. Corridors in occupancies in Group I-2 shall be continuous to the
exits and separated from other areas in accordance with Section 407.3 except
spaces conforming to Sections 407.2.1 through 407.2.4.

407.2.1 Waiting and similar areas.Waiting areas and similar spaces
constructed as required for corridors shall be permitted to be open to a corridor,
only where all of the following criteria are met:

1. The spaces are not occupied for g@attisleeping units, treatment rooms,
hazardous or incidental accessoogcupancies in accordance with
Section 508.2.

2. The open space is protected by amtomatic fire detection system
installed in accordanagith Section 907.

3. The corridors onto which the spaces open, in the same smoke
compartment, are protected by an automatic fire detection system
installed in accordanceitln Section 907, or the smoke compartment in
which the spaces are located is equipped throughout with quick-response
sprinklers in accordae with Section 903.3.2.

4. The space is arranged so as not tstrolot access to the required exits.

407.2.2 Nurses’ stations. Spaces for doctors’ and nurses’ charting,
communications and related clerical areas shall be permitted to be open to the
corridor, when such spaces are cargtd as required for corridors.

407.2.3 Mental health treatment areasAreas wherein mental health patients
who are not capable delf-preservation are hoed, or group meeting or
multipurpose therapeutic spaces other tinerdental accessory occupancies in
accordance with Section 508.2.5, under contisusupervision by facility staff,
shall be permitted to be open to the corridor, where the following criteria are
met:

Each area does not exceed 1,500 square feet (210.40 m

The area is located to permit seygsion by the facility staff.

The area is arranged so as not to alestany access todlrequired exits.

The area is equipped with an automditie detection system installed in
accordance with Section 907.2.

5. Not more than one such space is permitted in any one smoke
compartment.

6. The walls and ceilings of the space are constructed as required for
corridors.

PwpnPE

407.2.4 Gift shopsGift shops less thab00 square feet (46.52)71'n area shall
be permitted to be open to the cdai provided the gift shop and storage
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areas are fully sprinklered and storageas are protected accordance with
Section 508.2.5.

407.2.5 Cooking facilities. In Group I-2 nursing homes, rooms or spaces that

contain a cooking facility with domis cooking appliances, such rooms or

spaces shall be permitted to be opethcorridor whereall of the following

requirements are met:

1. The number of care recipients houseithin the smoke compartment is
not greater than 30.

2. The number of care recipients servedling cooking facility is not greater
than 30.

3. Only one cooking facility area is permitted within a smoke compartment.

4. The types of domestic cooking applianaeslimited to ovens, cooktops,
ranges, warmers and microwaves.

5. The corridor is a clearly identified space delineated by construction or
floor pattern, material or color.

6. The space containing the destic cooking facility shall be arranged so as
not to obstruct access to the required exit.

7. A domestic cooking hood installeddaconstructed in accordance with

Section 505 of the mechanical code is provided over the cooktop or range.

8. The domestic cooking hood providagtothe cooktop or range shall be
equipped with an automatic fire-extinghing system of a type recognized
for protection of domestic cookingwegment. Pre-engineered automatic
extinguishing systems shall be &zkin accordance with UL 300A and
listed and labeled for the intendedpdipation. The system shall be
installed in accordance with thiode, its listing and the manufacturer’'s
instructions.

9. A manual actuation device for theod suppression system shall be
installed in accordance with Sections 904.11.1 and 904.11.2.

10. An interlock device shall be providedch that upon activation of the
hood suppression system, the power or $uebly to the cooktop or range
will be turned off.

11. A shut off for the fuednd electrical powesupply to the cooking
equipment shall be provided in a locatithrat is accessible only to staff.

12. A timer shall be provided that arhatically deactivates the cooking
appliances within a period afot more than 120 minutes.

13. A portable fire extinguisher shall nestalled in accordance with Section
906 and within 30 feet (9144 mm) of domestic cooking appliances.

407.3 Corridor walls. Corridor walls shall be constrigzl as smoke partitions in
accordance with Section 711.

29
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407.3.1 Corridor doors.Corridor doors, other thahase in a wall required to

be rated by Section 508.2.5 or for the enateof a vertical opening or an exit,
shall not have a required fire protecti@ting and shall not be required to be
equipped with self-closing or automatiosing devices, but shall provide an
effective barrier to limit the transfesf smoke and shall be equipped with
positive latching. Roller latches are notmpéted. Other doors shall conform to
Section 715.4.

407.3.2 Locking devicesLocking devices that restrict access to the patient
room from the corridor, and that are operable only by staff from the corridor
side, shall not restrict the measfsegress from the patient room.

Exception: Locking systems installedn accordance with section
1008.1.9.6 shall be permitted in areas where patients must be restricted for
their own safety.

407.3.3 Projectionsin corridors. In Group I-2 nursing homes, where the
corridor width is a minimum of 96 inek (2440 mm), projections shall be
permitted for furniture where all ahe following condions are met:

1. The furniture is attached to the floor or to the wall.

2. The furniture does not reduce the cleadth of the corridor to less than 72
inches (1830 mm) except where otbecroachments are permitted in
accordance with Section 1005.7.

3. The furniture is positioned on grbne side of the corridor.

4. Each arrangement of furniture is 50 square feet (4.6 square meters)
maximum in area.

5. Furniture arrangements are separdtey 10 feet (3050 mm) minimum.

6. Placement of furnite is considered as part of the fire and safety plans in
accordance with Section 1001.4.

407.4 Smoke barriersSmoke barriers shall be proviiéo subdivide every story
used byinpatientsfor sleeping or treatmentegardless of occupant load, into at
least two smoke compartmentsd to divide other stori€®ntaining a health care
occupancywith an occupant load of 50 or more persargardless of usento at
least two smoke compartments. Sucloriss shall be divided into smoke

compartments with an area of notmaohan 22,500 squafeet (2092 r%) and the

travel distance from any point in a smoke compartment to a smoke barrier door
shall not exceed 200 feet (60 960 mm). The smoke barrier shall be in accordance
with Section 710.

407.4.1 Refuge areaAt least 30 net square feet (2.82)nper patient shall be
provided within the aggregatarea of corridors, patierooms, treatment rooms,
lounge or dining areas and other loazhrd areas on each side of each smoke
barrier. On floors not housing patients coefinto a bed or litter, at least 6 net

30
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square feet (0.56 2mper occupant shall be provided on each side of each smoke
barrier for the total numlef occupants in adjoing smoke compartments.
407.4.2 Independent egres®A means of egress shall be provided from each
smoke compartment created by smoke begmathout havingo return through
the smoke compartment from whimeans of egress originated.

407.4.3 Horizontal assembliesHorizontal assemblies supporting smoke
barriers required by this section shall designed to resist the movement of
smoke and shall comply with Section 712.9.

407.5 Automatic sprinkler system.Smoke compartments containing patient
sleeping units shall be eguped throughout witlan automatic sprinkler system in
accordance with Section 903.3.1.1. The smoke compartments shall be equipped
with approved quick-responge residential sprinklers iaccordance with Section
903.3.2.

407.6 Fire alarm systemA fire alarm system shall be provided in accordance
with Section 907.2.6.

407.7 Automatic fire detection.Corridors in nursing homes (both intermediate
care and skilled nursing facilities), detoxification facilities and spaces permitted to
be open to the corridors by Section 407 .@lldbe equipped with an automatic fire
detection system. Hospitals shall be egeid with smoke detection as required in
Section 407.2.

Exceptions:

1. Corridor smoke detection st required where patient sleeping units are
provided with smoke detectors tlatmply with UL 268. Such detectors
shall provide a visual display onehcorridor side of each patient
sleeping unit and an audible and visual alarm at the nursing station
attending each unit.

2. Corridor smoke detection is notqured where patient sleeping unit
doors are equipped with automatic door-closing devices with integral
smoke detectors on the unit sidestatled in accordance with their
listing, provided that the integral @etors perform the required alerting
function.

407.8 Secured yardsGrounds are permitted to be fenced and gates therein are
permitted to be equipped with locks, provided that safe dispersal areas having 30

net square feet (2.82Mor bed and litter patien@nd 6 net square feet (O.Sé)m

for ambulatory patients and other occofsaare located between the building and

the fence. Such provided safe dispersal areas shall not be located less than 50 feet
(15 240 mm) from the building they serve.

407.9 Hyperbaric facilities. Hyperbaric facilities inGroup I-2 occupancies shall
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meet the requirements containa Chapter 20 of NFPA 99.

SECTION 408
GROUP |-3

408.1 General.Occupancies in Group I-3 shallroply with the provisions of
Sections 408.1 through 408.10 and other apgdkcpbovisions of this code (see
Section 308.4).

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

CELL. A room within a housing unit in a detgon or correctionlafacility used
to confine inmates or prisoners.

CELL TIER. Levels of cells vertically stacked above one another within a
housing unit.

HOUSING UNIT. A dormitory or a group of cells with a common dayroom in
Group I-3.

SALLYPORT. A security vestibule with two or more doors or gates where the
intended purpose is to prevenbntinuous and unobstructed passage by
allowing the release of only om®or or gate at a time.

408.2 Other occupanciesBuildings or portions ofbuildings in Group 1-3
occupancies where security operatioeseassitate the lockinof required means
of egress shall be permitted to be clisdias a different occupancy. Occupancies
classified as other than @rp I-3 shall meet the applidabrequirements of this
code for that occupancy provided provisi@me made for the release of occupants
at all times.

Means of egress from detention and cdroeal occupancies that traverse other
use areas shall, as a minimum, conform to requirements for detention and
correctional occupancies.

Exception: It is permissible to exit through a horizontal exit into other
contiguous occupancies that do nanform to detentio and correctional
occupancy egress provisions but that domgly with requirements set forth in
the appropriate occupancy, as londhesoccupancy is not a Group H use.

408.3 Means of egres&xcept as modified or as provided for in this section, the
provisions of Chapter 10 shall apply.

408.3.1 Door width.Doors to resident sleepingitsishall have a clear width
of not less than 28 inches (711 mm).
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408.3.2 Sliding doorsWhere doors in a means of egress are of the horizontal-
sliding type, the force to slide the dotw its fully openposition shall not
exceed 50 pounds (220 N) with a pergeular force against the door of 50
pounds (220 N).

408.3.3 Guard tower doorsA hatch or trap door not less than 16 square feet

(610 mz) in area through thedbr and having minimum dimensions of not less
than 2 feet (610 mm) in any directionaditbe permitted to be used as a portion
of the means of egress from guard towers.

408.3.4 Spiral stairways.Spiral stairways that cooafm to the requirements of
Section 1009.9 are permittéal access to and between staff locations.

408.3.5 Ship laddersShip ladders shall be permitted for egress from control
rooms or elevated facility observati rooms in accordance with Section
1009.11.

408.3.6 Exit discharge.Exits are permitted to discharge into a fenced or
walled courtyard. Enclosed yards or dsushall be of &ize to accommodate
all occupants, a minimum of 50 fedts(240 mm) from the building with a net

area of 15 square feet (1.5)rper person.

408.3.7 Sallyports A sallyport shall be permitted in a means of egress where
there are provisions for continuous and unobstructed passage through the
sallyport during an emgency egress condition.

408.3.8 Exit enclosuresOne of the required exit enclosures in each building
shall be permitted to have glazing installed in doors and interior walls at each
landing level providing access to the enclosure, provided that the following
conditions are met:

1. The exit enclosure shall not semwere than four floor levels.

2. Exit doors shall not be less thi4-hour fire door assemblies complying
with Section 715.4
3. The total area of glazing at each floor level shall not exceed 5,000

square inches (3 2mand individual panels of glazing shall not exceed

1,296 square inches (O.8£f)m

4. The glazing shall be protected on lba@ides by an automatic sprinkler
system. The sprinkler system shall be designed to wet completely the
entire surface of any glazindfected by fire when actuated.

5. The glazing shall be in a gasketed frame and installed in such a manner
that the framing system will defleatithout breaking (loading) the glass
before the sprinkler system operates.

6. Obstructions, such as curtain rodsgkry traverse rods, curtains, drapes
or similar materials shall not be installed between the automatic
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sprinklers and the glazing.
408.4 Locks.Egress doors are permitted to be locked in accordance with the
applicable use condition. Doors from a refuge area to the exterior are permitted to
be locked with a key in lieu of loakgy methods described in Section 408.4.1. The
keys to unlock the exterior doors shalldailable at all timg and the locks shall
be operable from both sides of the door.

408.4.1 Remote releas®emote release of locks doors 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. In Occupancy Conditions 3
or 4, the arrangement, accessibility aedwity of the release mechanism(s)
required for egress shall be such thah the minimum available staff at any
time, the lock mechanisms are capaiflbeing released within 2 minutes.

Exception: Provisions for remote locking and unlocking of occupied rooms
in Occupancy Condition 4 are not reqdirprovided that not more than 10
locks are necessary to be unlockedomder to move occupants from one
smoke compartment to a refuge amgdhin 3 minutes. The opening of
necessary locks shall be accomplished wiahmore than two separate keys.

408.4.2 Power-operated doors and lock$?ower-operated sliding doors or
power-operated locks for swinging doatsall be operable by a manual release
mechanism at the door, and either egeacy power or a remote mechanical
operating release shall be provided.

Exception: Emergency power is not requiréd facilities with 10 locks or
less complying with the eeption to Section 408.4.1.

408.4.3 Redundant operationRemote release, mechanically operated sliding
doors or remote release, mechanicalherated locks shall be provided with a

mechanically operated release mecharnsgneach door, or shall be provided

with a redundant remote release control.

408.4.4 Relock capability. Doors remotely unlocked under emergency
conditions shall not automatically reloekhen closed unless specific action is
taken at the remote locatiom enable doors to relock.

408.5 Protection of vertical openingsAny vertical opening shall be protected
by a shaft enclosure in accordance wthction 708, or shall be in accordance
with Section 408.5.1.
408.5.1 Floor openingsOpenings in floors within a housing unit are permitted
without a shaft enclosure, provided allithe following conditions are met:

1. The entire normally occupied ase&o interconnected are open and
unobstructed so as to &rle observation of &éhareas by supervisory
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personnel;
2. Means of egress capacity is sufficient for all occupants from all
interconnected cellérs and areas;
3. The height difference between the fldevels of the highest and lowest
cell tiers shall not exceezB feet (7010 mm); and
4. Egress from any portion of the ceéiér to an exit or exit access door
shall not require travel on more thane additional floor level within the
housing unit.
408.5.2 Shaft openings in comanicating floor levels.Where a floor opening
is permitted between communicatingodt levels of a housing unit in
accordance with Section 408.5.1, plumbin@gs®#s serving vertically stacked
individual cells contained with thieousing unit shall be permitted without a
shaft enclosure.
408.6 Smoke barrier. Occupancies in Group I-3 shall have smoke barriers
complying with Sections 408.8 and 710 divide every siry occupied by
residents for sleeping, or any other stbhayving an occupant load of 50 or more
persons, into at least tssmoke compartments.

Exception: Spaces having a direct exit to ookthe following, provided that
the locking arrangement of the doors ilweal complies with the requirements
for doors at the smoke barrier fine use condition involved:

1. A public way.

2. A building separated from the resident housing area by a 2-hour fire-
resistance-rated assembly orf&6t (15 240 mm) of open space.

3. A secured yard or court havirgy holding space 50 feet (15 240 mm)

from the housing area thptovides 6 square feet (0.562)mnr more of
refuge area per occupant, includiregidents, staff and visitors.
408.6.1 Smoke compartmentsThe maximum number ofesidents in any
smoke compartment shall be 200. Thavéd distance to a door in a smoke
barrier from any room door required edt access shall not exceed 150 feet (45
720 mm). The travel distance to a doomismoke barrier from any point in a
room shall not exceed 200 feet (60 960 mm).

408.6.2 Refuge areaAt least 6 net square feet (0.5§)rper occupant shall be
provided on each side of each smoke ibaifor the total number of occupants

in adjoining smoke compartments. This space shall be readily available wher-

ever the occupants are moved acrosstheke barrier in a fire emergency.
408.6.3 Independent egres® means of egress shall be provided from each
smoke compartment created by smdba&riers without hang to return
through the smoke compartment fromigihmeans of egress originates.

408.7 Security glazingln occupancies in Group I-3vindows and doors in 1-
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hour fire barriers constructed in accande with Section 707, fire partitions
constructed in accordance with Sectio®® and smoke barriers constructed in
accordance with Section 710 dHa¢ permitted to have security glazing installed
provided that the following conditions are met.

1. Individual panels of glazing shall not exceed 1,296 square inches (0.84
m2).

2. The glazing shall be protected on Ibaides by an automatic sprinkler
system. The sprinkler system shial designed to, when actuated, wet
completely the entire surface afiy glazing affected by fire.

3. The glazing shall be in a gasketed frame and installed in such a manner
that the framing system will deflect without breaking (loading) the glass
before the sprinkler system operates.

4. Obstructions, such as curtain rodspbry traverse rods, curtains, drapes
or similar materials shall not be installed between the automatic
sprinklers and the glazing.

408.8 Subdivision of resident housing areaSleeping areas and any contiguous
day room, group activity space or atheommon spaces where residents are
housed shall be separated from otseices in accordaneath Sections 408.8.1
through

408.8.4.

408.8.1 Occupancy Conditions 3 and 4zach sleeping area in Occupancy
Conditions 3 and 4 shall be separatesn the adjacent common spaces by a
smoke-tight partition where the trawdistance from the sleeping area through
the common space to the corridor exceeds 50 feet (15 240 mm).

408.8.2 Occupancy Condition 5Each sleeping area in Occupancy Condition
5 shall be separated from adjacent slegpreas, corridors and common spaces
by a smoke-tight partition. Additionalljcommon spaces shall be separated
from the corridor by amoke-tight partition.

408.8.3 Openings in room faceThe aggregate area of openings in a solid
sleeping room face in Occupancy Conditions 2, 3, 4 and 5 shall not exceed 120

square inches (77 419 rﬁ)nThe aggregate areaathinclude all openings
including door undercuts, food passes gntles. Openings shall be not more
than 36 inches (914 mm) above the floor. In Occupancy Condition 5, the
openings shall be closeable from the room side.

408.8.4 Smoke-tight doorsDoors in openings in partitions required to be
smoke tight by Section 408.8 shall be substantial doors, of construction that
will resist the passage of smoke. Latchad door closures are not required on
cell doors.

408.9 Windowless buildings.For the purposes of thisection, a windowless
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building or portion of a building is @with nonopenable windows, windows not
readily breakable or without windowsVindowless buildings shall be provided
with an engineered smoke control system to provide a tenable environment for
exiting from the smoke compartment in @rea of fire origin in accordance with
Section 909 for each windowless smoke compartment.

408.10 Fire alarm systemA fire alarm system shable provided in accordance
with Section 907.2.6.3.

SECTION 409
MOTION PICTURE PROJECTION ROOMS

409.1 General.The provisions of Sections 8 through 409.5 shall apply to
rooms in which ribbon-type celse acetate or other safefilm is utilized in
conjunction with electric arc, xenon other light-source projection equipment
that develops hazardous gases, dust diatian. Where cellulosaitrate film is
utilized or stored, such ro@shall comply with NFPA 40.
409.1.1 Projection room required.Every motion picture machine projecting
film as mentioned within the scope of this section shall be enclosed in a
projection room. Appurtenant electricaequipment, such as rheostats,
transformers and generators, shall wighin the projection room or in an
adjacent room of equivalent construction.

409.2 Construction of projection rooms.Every projection room shall be of
permanent construction consistent witk ttonstruction requirements for the type
of building in which the projection room Iscated. Openings are not required to
be protected.

The room shall have a floor arearudt less than 80 square feet (7.424 for a

single machine and at least 40 square feet (§)7fcm each additional machine.
Each motion picture projectofloodlight, spotlight or similar piece of equipment
shall have a clear workingpace of not less than 3@ies by 30 inches (762 mm
by 762 mm) on each side and at the rearetbfetbut only one such space shall be
required between two adjacent projectofbe projection room and the rooms
appurtenant thereto shall hawgeceiling height of not ks than 7 feet 6 inches
(2286 mm). The aggregate of openingsgarjection equipment shall not exceed
25 percent of the area of the wall between the projection room and the auditorium.
Openings shall be provided with glass or other approvatkrial, so as to close
completely the opening.

409.3 Projection room and equipment ventilation. Ventilation shall be
provided in accordance with timeechanical code



4101:1-4-01

409.3.1 Supply air.Each projection room shall be provided with adequate air
supply inlets so arranged as to prowdal-distributed air throughout the room.

Air inlet ducts shall provid an amount of air equilkeant to the amount of air
being exhausted by projection equipment. Air is permitted to be taken from the
outside; from adjacent spaces withire building, provided the volume and
infiltration rate is sufficient; or from the building air-conditioning system,
provided it is so arranged &s provide sufficient air when other systems are
not in operation.

409.3.2 Exhaust air.Projection rooms are permitted to be exhausted through
the lamp exhaust system. The lamp exhaust system shall be positively
interconnected with the lamp so thae ttamp will not operate unless there is
the required airflow. Exhaust air ducts shall terminate at the exterior of the
building in such a location that the exisa air cannot beerdily recirculated

into any air supply system. The projectiroom ventilation system is permitted

to also serve appurtenant rooms, sasthe generator and rewind rooms.

409.3.3 Projection machineskEach projection machine sl 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 is permitted to serve to exhaust air
from the projection room to provide roaair circulation. Such ducts shall be of
rigid materials, except for a flexible connector approfgrdthe purpose. The
projection lamp or projection room exhagystem, or both, is permitted to be
combined but shall not be interconrexttwith any other exhaust or return
system, or both, within the building.

409.4 Lighting control. Provisions shall be made faontrol of the auditorium
lighting and the means of egress liggtisystems of theaters from inside the
projection room and from &tast one other convenigmint in the building.

409.5 Miscellaneous equipmentEach projection room shall be provided with
rewind and film storage facilities.

SECTION 410
STAGES AND PLATFORMS

410.1 Applicability. The provisions of Sectior410.1 through 410.7 shall apply
to all parts of buildings anstructures that contain stages or platforms and similar
appurtenances as herein defined.

410.2 Definitions.The following words and terms shall, for the purposes of this
section and as used elsewhere in¢bide, have the meanings shown herein.

FLY GALLERY. A raised floor area above a stage from which the movement of
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scenery and operation of othea@ effects are controlled.

GRIDIRON. The structural framing over atage supporting equipment for
hanging or flying scenerynd other stage effects.

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

PLATFORM. A raised area within a buildingsed for worship, the presentation
of music, plays or other entertainment; lead table for special guests; the raised
area for lecturers and speakers; boxing arestling rings; theater-in-the-round
stages; and similar purposes wherthere are no overhead hanging curtains,
drops, scenery or stage effects otliean lighting and sound. A temporary
platform is one installed for not more than 30 days.

PROSCENIUM WALL. The wall that separates the stage from the auditorium or
assembly seating area.

STAGE. A space within a building utilized for entertainment or presentations,
which includes overhead hanging curtaidsyps, scenery or stage effects other
than lighting and sound.

410.3 StagesStage construction shall comply with Sections

410.3.1 through 410.3.7.

410.3.1 Stage construction.Stages shall be constted of materials as
required for floors for the type of cansction of the building in which such
stages are located.

Exceptions:

1 Stages of Type IIB or IV constrtion with a nominal 2-inch (51 mm)
wood deck, provided that the stage deparated from other areas in
accordance with Section 410.3.4.

2 In buildings of Types IIA, IlIA and/A construction, a fire-resistance-rated
floor is not required, provided the space below the stage is equipped with
an automatic fire-extinguishing system in accordance with Section 903 or
904.

3 In all types of construction, the finist floor shall be constructed of wood
or approved noncombustible materials. Openings through stage floors shall
be equipped with tight-fitting, solid @od trap doors with approved safety
locks.

410.3.1.1 Stage height and are&tage areas shall be measured to include
the entire performance area andaaént backstage and support areas not
separated from the performance alsafire-resistance-tad construction.
Stage height shall be measured from lthwest point on the stage floor to the
highest point of the roof dloor deck above the stage.
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410.3.2 Galleries, gridirons, catwalks and pinrails.

Beams designed only for the attachmenpaiftable or fixed theater equipment,
gridirons, galleries and catwalks shhk constructed of approved materials
consistent with the requirements foettype of construction of the building;
and a fire-resistance rating shall o required. These areas shall not be
considered to be floors, stories, mezzaasior levels in applying this code.

Exception: Floors of fly galleries and catwalkshall be constructed of any
approved material.

410.3.3 Exterior stage doors.Where protection of opengs is required,
exterior exit doors shall be gtected with fire doorssemblies that comply with
Section 715. Exterior openings that aregdli®d on the stage for means of egress
or loading and unloading purposes, ahat are likely to be open during
occupancy of the theater,ahbe constructed with wtibules to prevent air
drafts into the auditorium.

410.3.4 Proscenium wallWhere the stage height is greater than 50 feet (15
240 mm), all portions of the stage Bhlae completely separated from the
seating area by a proscenium wall with feds than a 2-hour fire-resistance
rating extending continuouslydm the foundation to the roof.

410.3.5 Proscenium curtainWhere a proscenium wall is required to have a
fire-resistance rating, the stage opensi@ll be provided with a fire curtain
complying with NFPA 80 or an approvegter curtain complying with Section
903.3.1.1 or, in facilites not utilizinghe provisions of smoke-protected
assembly seating in accordance witbction 1028.6.2, a smoke control system
complying with Section 909 or natural ntdation designed to maintain the
smoke level at least 6 feet (1829 mropee the floor of the means of egress.
410.3.6 SceneryCombustible materials used in sets and scenery shall meet the
fire propagation performance criteriaMFPA 701, in accordance with Section
806 and thdire code Foam plastics and matesatontaining foam plastics
shall comply with Section 2603 and thre code

410.3.7 Stage ventilation.Emergency ventilation shall be provided for

stages larger than 1,000 square feet (éﬁnniloor area, or with a stage
height greater than 50 feet (15 240 mBych ventilation shall comply with
Section 410.3.7.1 or 410.3.7.2.

410.3.7.1 Roof vents.Two or more vents constructed to open
automatically by approved heat-activated devices and with an aggregate
clear opening area of ntess than 5 percent of tlaeea of the stage shall

be located near the center and abthes highest part ofhe stage area.
Supplemental means shall be provided for manual operation of the
ventilator. Curbs shall be provided as required for skylights in Section
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2610.2. Vents shall be labeled.

410.3.7.2 Smoke controlSmoke control in accordance with Section 909
shall be provided to maintain the ke layer interface not less than 6 feet
(1829 mm) above the highest leveltbé assembly seating or above the
top of the proscenium opening where a proscenium wall is provided in
compliance with Section 410.3.4.

410.4 Platform construction. Permanent platforms shall be constructed of
materials as required for the type afnstruction of the building in which the
permanent platform is located. Permanent platforms are permitted to be
constructed of fire-retaeht-treated wood for Typels Il and IV construction
where the platforms are not more ttfg&hinches (762 mm) above the main floor,
and not more than one-third of theom floor area and not more than 3,000

square feet (279 2min area. Where the space bath the permanent platform is

used for storage or any purpose othemtlequipment, wiring or plumbing, the

floor assembly shall not be less thamdur fire-resistance-rated construction.
Where the space beneath the permaneatfopin is used only for equipment,

wiring or plumbing, the undside of the permanent platform need not be
protected.

410.4.1 Temporary platforms. Platforms installed for a period of not more
than 30 days are permitted to be constructed of any materials permitted by the
code. The space between the floor arel ghatform above shall only be used

for plumbing and electrical wiring to platform equipment.

410.5 Dressing and appurtenant roomsDressing and appurtenant rooms shall
comply with Sections 410.5.1 through 410.5.3.

410.5.1 Separation from stageThe stage shall be separated from dressing
rooms, scene docks, property rooms, workshops, storerooms and compartments
appurtenant to the stagadaother parts of the builag by fire barriers con-
structed in accordance with Section 707 or horizontal assemblies constructed in
accordance with Section 712, or both. Tim@imum fire-resistance rating shall

be 2 hours for stage heights greatemttb0 feet (15 240 mm) and 1 hour for
stage heights of 50 feet (15 240 mm) or less.

410.5.2 Separation from each othermDressing rooms, scene docks, property
rooms, workshops, storerooms and cortrpants appurtenant to the stage shall

be separated from each other by not less than 1-hour fire barriers constructed in
accordance with Section 707 or horizontal assemblies constructed in
accordance with Section 712, or both.

410.5.3 Stage exitsAt least one approved means of egress shall be provided
from each side of the stage and from eside of the space under the stage. At
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least one means of escape shall be provided from each fly gallery and from the
gridiron. A steel ladder, alternating tredelvice or spiral stairway is permitted
to be provided from the gridirdiw a scuttle in the stage roof.

410.6 Automatic sprinkler system.Stages shall be equipg with an automatic
fire-extinguishing system in accordanegth Chapter 9. Sprinklers shall be
installed under the roof and gridirondaunder all catwalks and galleries over the
stage. Sprinklers shall be installeddressing rooms, performer lounges, shops
and storerooms accessory to such stages.

Exceptions:

1. Sprinklers are not required under stageas less than 4 feet (1219 mm)
in clear height that ar utilized exclusively for storage of tables and
chairs, provided the concealed space is separated from the adjacent

spaces by not less th&lerinch (15.9 mm) Type X gypsum board.

2. Sprinklers are not required for stages 1,000 square feetzﬁgﬁr thess in
area and 50 feet (15 240 mm) or leshamght where curtains, scenery or
other combustible hangings are metractable vertically. Combustible
hangings shall be limited to a single main curtain, borders, legs and a
single backdrop.

3. Sprinklers are not required withiportable orchestra enclosures on
stages.

410.7 Standpipes.Standpipe systems shall be provided in accordance with
Section 905.

SECTION 411
SPECIAL AMUSEMENT BUILDINGS

411.1 General.Special amusement buildings hagian occupant load of 50 or
more shall comply with the requiremsrfor the appropriate Group A occupancy
and Sections 411.1 through 411.8. Amusenbeiitlings having an occupant load

of less than 50 shall comply with the requirements for a Group B occupancy and
Sections 411.1 through 411.8.

Exception: Amusement buildings or portions thereof that are without walls or
a roof and constructed to pexu the accumulation of smoke.

For flammable decorative materials, see the fire code.

411.2 Definition. The following word and term shall, for the purpose of this
section and as used elsewhere intbide, have the meaning shown herein.
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SPECIAL AMUSEMENT BUILDING. A special amusement building is any
temporary or permanent building or portion thereof that is occupied for
amusement, entertainment or educatignaposes and thabntains a device or
system that conveys passengerpmvides a walkway along, around or over a
course in any direction sarranged that the means of egress path is not readily
apparent due to visual or audio distractions or tenitionally confounded or is
not readily available because of thetuma of the attraction or mode of
conveyance through the buibgj or structure.

411.3 Automatic fire detection.Special amusement buildings shall be equipped
with an automatic fire detectionstgm in accordance with Section 907.
411.4 Automatic sprinkler system. Special amusement buildings shall be
equipped throughout with an automaticriskler system in accordance with
Section 903.3.1.1. Where the special amusement building is temporargble,
or portable the sprinkler water supply shall bkan approved temporary means.
Exceptions:

1. Automatic sprinklers are not requirewhere the total floor area of a

temporary special amusemartcupancyis less than 1,000 square feet (9%) m
and the travel distance from any pointao exit is lesgshan 50 feet (15 240
mm).

2. Automatic fire sprinklers are notqeired where the total floor area of a
temporary special amusement occupancyamexisting building is less than
5000 square feet (933n the travel distace from any point t@n exit is less
than 50 feet (15 240 mm), and wherethe opinion of the building official,
additional means have been provided to emsn equivalent level of safety for
all occupants during the hours that theesf@al amusement buillg is operated
and occupied. Such additional means may include, but not be limited to: fire
watches; reduced occupant loads; admhal means of egress; additional
detection; and portalel fire extinguishers.

411.5 Alarm. Actuation of a single smoke detector, the automatic sprinkler
system or other automatic fire detectidevice shall immedtely sound an alarm

at the building at a constantly attended location from which emergency action can
be initiated including the capability ahanual initiation of requirements in
Section 907.2.12.2.

411.6 Emergency voice/alarm communications systemAn emergency
voice/alarm communications systemaBhbe provided in accordance with
Sections 907.2.12 and 907.5.2.2, which is gisomitted to seve as a public
address system and shall be audittlughout the entire special amusement
building.

411.7 Exit marking. Exit signs shall be installed at the required exit or exit
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access doorways of amusement buildingsa@cordance withthis section and
Section 1011. Approved directional exit rkiags shall alsde provided. Where
mirrors, mazes or other desigae utilized that disguisthe path of egress travel
such that they are not apparent, appd and listed low-level exit signs that
comply with Section 1011.4, and directibpath markings listed in accordance
with UL 1994, shall be provided and located not more than 8 inches (203 mm)
above the walking surface and on or nibarpath of egress travel. Such markings
shall become visible in an emergendhe directional exit marking shall be
activated by the automatic fire deiea system and the automatic sprinkler
system in accordance with Section 907.2.12.2.

411.7.1 Photo luminescent exit sign8Vhere photo luminescent exit signs are
installed, activating light source and viegy distance shall be in accordance
with the listing and maikgs of the signs.

411.8 Interior finish. The interior finish shall be Class A in accordance with
Section 803.1.

SECTION 412
AIRCRAFT-RELATED OCCUPANCIES

412.1 General.Aircraft-related occupancies shaomply with Sections 412.1
through 412.7 and thee code

412.2 Definitions.The following words and terms shall, for the purposes of this
chapter and as used elsewhere in¢bide, have the meanings shown herein.

FIXED BASE OPERATOR (FBO). A commercial business gmted the right by

the airport sponsor to operate on arpait and provide aenautical services,
such as fueling, hangaring, tie-down and parking, aircraft rental, aircraft
maintenance and flight instruction.

HELIPORT. An area of land or water or a sttural surface that is used, or
intended for the use, for the landingdataking off of helicopters, and any
appurtenant areas that are used, or ingholeuse, for heliport buildings or other
heliport facilities.

HELISTOP. The same as ‘“heliport,” excepthat no fueling, defueling,
maintenance, repairs or storage of helicopters is permitted.

RESIDENTIAL AIRCRAFT HANGAR. An accessory building less than 2,000

square feet (186 %jmnd 20 feet (6096 mm) in buitd) height constructed on a
one; two-, or threefamily property where aircrafire stored. Such use will be
considered as a residential accegsse incidental to the dwelling.

TRANSIENT AIRCRAFT. Aircraft based at another location and at the
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transient location for not more than 90 days.
412.3 Airport traffic control towers.

412.3.1 General.The provisions of Seéions 412.3.1 through 412.3.6 shall

apply to airport traffic control tows not exceeding 1,500 square feet (1@) m
per floor occupied only for the following uses:

Airport traffic control cab.

Electrical and mechanical equipment rooms.
Airport terminal radar ashelectronics rooms.

Office spaces incidentéd the tower operation.
Lounges for employees, including sanitary facilities.

agrwnE

412.3.2 Type of construction. Airport traffic control towers shall be
constructed to comply with the héigand area limitations of Table 412.3.2.

TABLE 412.3.2
HEIGHT AND AREA LIMITATIONS FOR AIRPORT
TRAFFIC CONTROL TOWERS

MAXIMUM
-CI-:\(()T\IESTRUCTISNF HEIGHT @ (feet) ?elng (square
IA Unlimited 1,500
IB 240 1,500
A 100 1,500
IIB 85 1,500
A 65 1,500

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m

a. Height to be measured from grade plane to cab floor.

412.3.3 EgressA minimum of one exit stairwaghall be permitted for airport
traffic control towers of any height @rided that the occupant load per floor
does not exceed 15. The steay shall conform to the requirements of Section
1009. The stairway shall be separated fedavators by a minimum distance of
one-half of the diagonal of the area sermeehsured in a straight line. The exit
stairway and elevator hoistway are pgted to be located in the same shaft
enclosure, provided they are separdtech each other by a 4-hour fire barrier
having no openings. Such stairway sholpressurized to a minimum of 0.15
inch of water column (43 Pa) and a maximum of 0.35 inch of water column
(101 Pa) in the shaft relative toethbuilding with stairway doors closed.
Stairways need not extend to theoi as specified in Section 1009.11. The
provisions of Section 403 do not apply.
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Exception: Smokeproof enclosures as set forth in Section 1022.9 are not
required where required staiays are pressurized.

412.3.4 Automatic fire deéection systemsAirport traffic control towers shall
be provided with an automatic fire tdetion system installed in accordance
with Section 907.2.

412.3.5 Standby powerA standby power system that conforms to Chapter 27
shall be provided in airport trafficoatrol towers more than 65 feet (19 812
mm) in height. Power shall beqwided to the following equipment:

1. Pressurization equipment, mechanical equipment and lighting.

2. Elevator operating equipment.

3. Fire alarm and smoke detection systems.
412.3.6 Accessibility.Airport traffic control towersshall be accessiblen
accordance with the requirements of Chapter 11 and ICC A117.1

412.4 Aircraft hangars. Aircraft hangars shall be in accordance with Sections
412.4.1 through 412.4.6.

412.4.1 Exterior walls. Exterior walls located less than 30 feet (9144 mm)

from lot lines or a public way shall hawefire-resistance rating not less than 2
hours.

412.4.2 BasementsWhere hangars have basements, floors over basements
shall be of Type IA conguction and shall be madeht against seepage of
water, oil or vapors. There shall be no opening or communication between
basements and the hangar. Access torbasts shall be from outside only.

412.4.3 Floor surfaceFloors shall be graded and drained to prevent water or
fuel from remaining on the floor. Floairains shall discharge through an oil
separator to the sewer orda outside vented sump.

Exception: Aircraft hangars with individdalease spaces not exceeding

2,000 square feet (1862)1'each in which servicing, repairing or washing is
not conducted and fuel is not dispensed shall have floors that are graded
toward the door, but shall not require a separator.
412.4.4 Heating equipmentHeating equipment shall h@aced in another room
separated by 2-hour fire barriers counsted in accordance with Section 707 or
horizontal assemblies constructed accordance with Section 712, or both.
Entrance shall be from the outsidebyr means of a vestibule providing a two-
doorway separation.

Exceptions:

1. Unit heaters and vented infrared radiant heating equipment suspended at
least 10 feet (3048 mm) above thpper surface of wings or engine
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2.

enclosures of the highest aircraft that are permitted to be housed in the
hangar and at least 8 feet (2438 )rabove the floor in shops, offices
and other sections of the hangameounicating with storage or service
areas.

A single interior door shall be alled, provided the sources of ignition

in the appliances awd least 18 inches (457 mm) above the floor.

412.4.5 Finishing. The process of “doping,” involving use of a volatile
flammable solvent, or of paing, shall be carried on in a separate detached
building equipped with automatic firednguishing equipment in accordance
with Section 903.

412.4.6 Fire suppression.Aircraft hangars shall be provided with a fire
suppression system designed in adaaoce with NFPA 409, based upon the
classification for the harag given in Table 412.4.6.

Exception: When a fixed base operator has saefmrepair facilities on site,
Group Il hangars operated by a fixed baseaatpe used for stage of transient
aircraft only shall have &ire suppression system, but the system is exempt
from foam requirements.

412.4.6.1 Hazardous operationsAny Group Il aircraft hangar according to
Table 412.4.6 that contains hazardousratens including, but not limited to,
the following shall be provided with a Group | or Il fire suppression system in
accordance with NFPAQ9 as applicable:

1.
2.

o O

Doping.
Hot work including, but not limitedot welding, torch cutting and torch
soldering.

3. Fuel transfer.
4.

Fuel tank repair or maintenanaeot including defueled tanks in
accordance with NFPA 409, inerted tamksanks that have never been
fueled.

Spray finishing operations.

Total fuel capacity of all aircraftithin the unsprinklered single fire area

in excess of 1,600 gallons (6057 L).

Total fuel capacity of all aircraft ithin the maximum single fire area in
excess of 7,500 gallons (28 390 L) for a hangar with an automatic
sprinkler system in accordance with Section 903.3.1.1.

TABLE 412.4.6
HANGAR FIRE SUPPRESSION REQUIREMENTS

a, b, c

a7

MAXIMUM

TYPE OF CONSTRUCTION
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SINGLE FIRE

AREA, SO. FT. 1A B 1A 1IB A 1B v VA VB

2 40,001 Group | Group | Group | Group | Group | Group | Group Group |l Group |
40,000 Group Il Group Il Group Il Group Il Group Il Group | Group I Group Il Group Il
30,000 Group Il | Group Il Group Il Group Il Group Il Group | Group Group |I Group Il
20,000 Group Il | Group lll|  Group Il Group Il Group Il Group | Group || Group |l Group Il
15,000 Group Il | Group lll | Group Ill|  Group Il Group Il Group Il Group ]l Group i Group Il
12,000 Group lll | Group lll| Group lll|  Group lllf  Group Illl  Group Il Group Il Group | Group Il
8,000 Group lll | Group lll | Group lll| Group lll] Group Il Group Il Group Il Group Il  Group Il
5,000 Group lll | Group lll | Group lll| Group lll|  Group Il Group Il Group Il Group Il Group Il

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m
a. Aircraft hangars with a door height greater than 28 feet shall be provided with fire suppression

for a Group | hangar regardless of maximum fire area.
b. Groups shall be as classifimdaccordance ith NFPA 409.
c. Membrane structures complying with Section 3102 shall be classified as a Group IV hangar.

412.4.6.2 Separation of maximum single fire areadaximum single fire
areas established in accordance with hanlgasification and construction type
in Table 412.4.6 shall be separated by 2-hour fire walls constructed in accor-

dance with Section 706.

412.5 Residential aircraft hangars.Residential aircraft hgars as defined in

Section 412.2 shall comply with Sections

412.5.1 through 412.5.2.
412.5.1 Fire separationA hangar shall not be attamth to a dwelling unless
separated by a fire barrier having a4iesistance rating of not less than 1 hour.
Such separation shall be continuous fittie foundation to the underside of the
roof and unpierced except for doors legdia the dwelling unit. Doors into the
dwelling unit must be equipped with selbsing devices and conform to the
requirements of Section 715 with a&iabkt a 4-inch (102 mm) noncombustible
raised sill. Openings from a hanger difg into a room used for sleeping
purposes shall not be permitted.
412.5.2 EgressA hangar shall provide two meawf egress. One of the doors
into the dwelling shall be consideredraseting only one of the two means of
egress.
412.5.3 Smoke alarmsSmoke alarms shall be provided within the hangar in

accordance with Section
907.2.21.

412.5.4 Independent systemsElectrical, mechanicabnd plumbing drain,
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waste and vent (DWV) systems installed within the hangar shall be

independent of the systems installedhin the dwelling. Building sewer lines
shall be permitted to be connected outside the structures.

Exception: Smoke detector wiring and feedrfelectrical subpanels in the
hangar.

412.5.5 Height and area limitsResidential aircraft hangars shall not exceed
2,000 square feet (1862)n'n area and 20 feet (86 mm) in building height.

412.6 Aircraft paint hangars. Aircraft painting operations where flammable
liquids are used in excess of the maximallowable quantities per control area
listed in Table 307.1(1) shall be condutten an aircraftpaint hangar that
complies with the provisions of Sections 412.6.1 through 412.6.6.
412.6.1 Occupancy groupAircraft paint hangars shiée classified as Group
H-2. Aircraft paint hangars shall complyith the applicable requirements of
this code and thfire codefor such occupancy.

412.6.2 Construction. The aircraft paint hangar alh be of Type | or Il
construction.

412.6.3 Operations.Only those flammable liquids necessary for painting
operations shall be permitted in quéies less than the maximum allowable

guantities per control area in Table 307.1(1). Spray equipment cleaning

operations shall be conducted inquid use, dispensing and mixing room.
412.6.4 StorageStorage of flammable liquidshall be in a liquid storage
room.

412.6.5 Fire suppressionAircraft paint hangars shall be provided with fire
suppression as required by NFPA 409.

412.6.6 Ventilation. Aircraft paint hangars shalle provided with ventilation
as required in thenechanical code

412.7 Heliports and helistopsHeliports and helistops shall be permitted to be
erected on buildings or othéocations where they awdnstructed in accordance
with Sections 412.7.1 through 412.7.4.
412.7.1 SizeThe landing area for heopters less than 3,500 pounds (1588 kg)
shall be a minimum of 20 feet (6096 mim)ength and widthThe landing area
shall be surrounded on all sides bylear area having a minimum average
width at roof level of 15eet (4572 mm) but wittno width less than 5 feet
(1524 mm).

412.7.2 DesignHelicopter landing areas andetlsupports thereof on the roof
of a building shall be noncombustibé®nstruction. Landing areas shall be
designed to confine any flammable liqigdillage to the landing area itself and
provisions shall be made to drain suchilage away from any exit or stairway
serving the helicopter landing area oonfr a structure housing such exit or
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stairway. For structural design requirements, see Section 1605.4.

412.7.3 Means of egresdhe means of egress from heliports and helistops
shall comply with the provisions dfhapter 10. Landing areas located on
buildings or structures shall have two more means of egress. For landing
areas less than 60 fedt8(288 mm) in length or $s than 2,000 square feet

(186 rr12) in area, the second means of egress is permitted to be a fire escape,
alternating tread device or laddeading to the floor below.

412.7.4 Rooftop heliports and helistopRooftop heliports ad helistops shall
comply with NFPA 418.

SECTION 413
COMBUSTIBLE STORAGE

413.1 General.High-piled stock or rack storage in any occupancy group shall
comply with theNFPA 13 and Chapter 23 of the fire code

413.2 Attic, under-floor and concealed spaceéittic, under-floor and concealed
spaces used for storage of combustibléenrs shall be protected on the storage
side as required for 1-hotdire-resistance-rated consgttion. Openings shall be
protected by assemblies that are self-closing and are of noncombustible

construction or solid wood core not less th&a ihch (45 mm) in thickness.
Exceptions:

1. Areas protected by approved automatic sprinkler systems.
2. Group R-3 and U occupancies.

SECTION 414
HAZARDOUS MATERIALS

414.1 General.The provisions of Sections 41 through 414.7 shall apply to
buildings and structures occupied tbe manufacturing, processing, dispensing,
use or storage of hazardous materials.

414.1.1 Other provisionsBuildings and structurewith an occupancy in
Group H shall also comply with theglicable provisions of Section 415 and
thefire code
414.1.2 Materials. The safe design of hazardousaterial occupancies is
material dependent. Individual materiaéquirements are also found in
Sections 307 and 415, and in thechanical codand thefire code.
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414.1.2.1 AerosolsLevel 2 and 3 aerosol prodscshall be stored and
displayed in accordance with thiee code See Section 311.2 and tfie
codefor occupancy group requirements.

414.1.3 Information required. A report shall be submitted to the building
official identifying the maximum expeatl quantities of hazardous materials
to be stored, used in a closed systeamd used in an open system, and sub-
divided to separately dalress hazardous materialassification categories
based on Tables 307.1(1) and 307.1(2). Me¢hods of protection from such
hazards, including but not limited to caoitareas, fire protection systems and
Group H occupancies shall be indicatedhe report and on the construction
documents. The opinion and report Ikl prepared by a qualified person,
firm or corporation approved by the ilnling official and provided without
charge to the enforcing agency.

For buildings and structures with accupancy in Group H, separate floor
plans shall be submitted identifying tleeations of anticipated contents and
processes so as to reflect the matof each occupied portion of every
building and structure.

414.2 Control areas.Control areas shall comply with Sections 414.2.1 through
414.2.5 and thére code

414.2.1 Construction requirements.Control areas shalbe separated from
each other by fire barriers constructed in accordance with Section 707 or
horizontal assemblies constructedastordance with Section 712, or both.

414.2.2 Percentage of maximu allowable quantities. The percentage of
maximum allowable quantities ofahkardous materials per control area
permitted at each floor level within a building shall be in accordance with
Table 414.2.2.

414.2.3 Number.The maximum number of control areas within a building
shall be in accordance with Table

414.2.2.

414.2.4 Fire-resistance-rating requirements.The required fire-resistance
rating for fire barriers shall be iaccordance with Table 414.2.2. The floor
assembly of the control area and tlenstruction supporting the floor of the
control area shall have a minimw2-hour fire-resistance rating.

Exception: The floor assembly of the caoont area and theonstruction
supporting the floor of the control e are allowed to be 1-hour fire-
resistance rated in buildings of Types IIA, IlIA and VA construction,
provided that both of thi®llowing conditions exist:

1. The building is equippethroughout with an autortia sprinkler system
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in accordance with Section 903.3.1.1; and
2. The building is three stories t@ss above grade plane.

TABLE 414.2.2
DESIGN AND NUMBER OF CONTROL AREAS

PTEI—ITECI\E/I,,\AI\-)I-('IAI\?LIJEMOF NUMBER OF FIRE-RESISTANCE
FLOOR LEVEL ALLOWABLE A?ROE’\,{ATSRPOI;R RA;'IA\'\;GR:EOR% II:’I\IRE
QUANTITY PER FLOOR HOURSP
CONTROL AREA 2
Higher than 9 5 1 2
7-9 5 2 2
6 12.5 2 2
Ag%‘;e 5 125 2 2
Toe 4 125 2 2
P 3 50 2 1
2 75 3 1
1 100 4 1
Below 1 75 3 1
grade 2 50 2 1
plane Lower than 2 Not Allowed Not Allowed Not Allowed

a. Percentages shall be of the maximulowable quantity per antrol area shown in
Tables 307.1(1) and 307.1(2),ttviall increases allowed the notes to those tables.

b. Fire barriers shall include walls and floasnecessary to provide separation from other
portions of the building.

414.2.5 Hazardous material in Group Mdisplay and storage areas and in
Group S storage areasThe aggregate quantity of nonflammable solid and
nonflammable or noncombustible liquid hazardous materials permitted within a
single control area of &roup M display and storagarea, a Group S storage
area or an outdoor control area is permitted to exceed the maximum allowable
guantities per control area specifisdTables 307.1(1) and 307.1(2) without
classifying the building or use asG@roup H occupancy, provided that the
materials are displayed and stored in accordance witfirégheodeand quanti-

ties do not exceed the maximum allowable specified in Table 414.2.5(1).

In Group M occupancy wholesale andaiksales uses, indoor storage of
flammable and combustible liquids shall not exceed the maximum allowable
guantities per control area as indichia Table 414.2.5(2), provided that the
materials are displayed and stored in accordance witir¢heode

The maximum quantity of aerosolgaucts in Group M occupancy retalil
display areas, storage areas adjacenttail display areaand retail storage
areas shall be in accordance with fire code

414.3 Ventilation. Rooms, areas or spaces of Group H in which explosive,
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corrosive, combustible, flammable or highbxic dusts, mists, fumes, vapors or
gases are or may be emitted due tophecessing, use, handling or storage of
materials shall be mechanicaNgntilated as required by tHee codeand the
mechanical code

Ducts conveying explosives or flammabiapors, fumes or dusts shall extend
directly to the exterior of the buildg without entering der spaces. Exhaust
ducts shall not extend into or through ducts and plenums.

Exception: Ducts conveying vapor or fumes having flammable constituents
less than 25 percent of their lower flammable limit (LFL) are permitted to pass
through other spaces.

Emissions generated at workstations shall be confmélde area in which they
are generated as specified in tine codeand themechanical code

The location of supply and exhaust openiggall be in accordance with the
mechanical codeExhaust air contaminated Hbyighly toxic material shall be
treated in accordance with thee code

A manual shutoff control for ventilain equipment required by this section
shall be provided outside the room aant to the principal access door to the
room. The switch shall be of the breglass type and shall be labeled:
VENTILATION SYSTEM EMERGENCY SHUTOFF.

414.4 Hazardous material systemsSystems involving hazardous materials shall
be suitable for the intendeapplication. Controls shabe designed to prevent
materials from entering or leaving praseor reaction systems at other than the
intended time, rate or path. Automatantrols, where provided, shall be designed
to be fail safe.

414.5 Inside storage, dispensing and us&he Buildings or structures used for
the |nS|de storage dlspensmg and usehafardous materlals—m—exeess—ef the
A1(2)
shaII beprowded W|th features as requwed aeeerelanee—wnh Sectlorrsm 2,
414.3,414.5.1 through 414.5.5and 414.70of this code,Section 502 of the
mechanical code,andchapter 27 othe fire code These building features shall
be enforced by the building officialhe design, installation, dispensing, use, and
storage of hazardous materials withinbailding shall be rgulated by the fire
code and enforced by the fire official. €Tbuilding official shall be notified as
required in Sections 106.1.1(e#16), 106.1.2(item #7), and 414.1.3.

Exceptions:

1. The design, installation, and storagefl@immable or combustible liquids
or gases and the associated piping connected to and supplying emergency
or standby generators shall compifth Section 2702.1.1.1.1 and shall be
enforced by the building official.




4101:1-4-01 54

2. The design, installation and storagehazardous materials, flammable or
combustible liquids or gases supplyiand piped to other building service
equipment shall be in accordance witie applicable provisions of this
code, the mechanical code, the plungocode, or the International Fuel
Gas Code and shall be enforceyd the building official.

414.5.1 Explosion controlExplosion control shall bprovided in accordance

with thefire codeas required by Table 414.5.1 where quantities of hazardous
materials specified in that table exceed the maximum allowable quantities in
Table 307.1(1) or where a structure, room or space is occupied for purposes
involving explosion hazards asquired by Section 415 or tfiee code

414.5.2 Monitor control equipment. Monitor control egipment shall be
provided where required by tliee code.

414.5.3 Automatic fire detection systemsGroup H occupancies shall be
provided with an automatic fire detem system in accordance with Section
907.2.

TABLE 414.2.5(1)
PER INDOOR AND OUTDOOR

MAXIMUM ALLOWABLE QUANTITY

CONTROL AREA IN GROU P M AND S OCCUPANCIES
NONFLAMMABLE SOLIDS A ND NONFLAMMABLE AND

NONCOMBUSTIBLE LIQUIDS

MAXIMUM ALLOWABLE QUANTITY PER

CONDITION CONTROL AREA
Material 2 Class Solids pounds Liquids gallons
A. Health-hazard materials—nonflammableand noncombustible solids and liquids
1. Corrosives® Not Applicable | 9,750 975
2. Highly toxics Not Applicable 26°¢ e
3. Toxic$ ¢ Not Applicable | 1,000 100
B. Physical-hazard materials—nonflammabé and noncombustible solids and liquids
1. Oxidizer$ © 4 Not Allowed Not Allowed

3 1,150 115

2 2,250 225

1 18,000! 1,800
2. Unstable (reactivesy 4 Not Allowed Not Allowed

3 550 55

2 1,150 115

1 Not Limited Not Limited
3. Water (reactives) e 550 55
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2b.c 1,150 115
1 Not Limited Not Limited

For SlI: 1 pound = 0.454 kg, 1 gallon = 3.785 L.

a. Hazard categories are as specified ifitbecode

b. Maximum allowable quantities shall be increa$6@ percent in buildings that are sprinklered

in accordance with Section 903.3.1.1. When No#dso applies, the increase for both notes shall

be applied accumulatively.

¢. Maximum allowable quantities shall be increa$6@ percent when stored in approved storage

cabinets, in acadance with thdire code When Note b also apptiethe increase for both
notes shall be applied accumulatively.

d. See Table 414.2.2 for design and number of control areas.

e. Allowable quantities for other hazardous matexgégories shall be in accordance with Section

307.

f. Maximum quantities shall be increased 100 percent in outdoor control areas.

g. Maximum amounts are permitted to be increased to 2,250 pounds when individual packages are
in the original sealed containers from thmnufacturer or packager and do not exceed 10
pounds each.

h. Maximum amounts are permitted to be increased to 4,500 pounds when individual packages are
in the original sealed containers from thmnufacturer or packager and do not exceed 10
pounds each.

i. The permitted quantities shall not be limited in a building equipped throughout with an
automatic sprinkler system in acdance with Section 903.3.1.1.

j- Quantities are unlimited in an outdoor control area.

TABLE 414.2.5(2)
MAXIMUM ALLOWABLE QUANTITY OF FLAMMABLE AND
COMBUSTIBLE LIQUID SIN WHOLESALE AND RETAIL SALES

OCCUPANCIES PER CONTROL AREA®

MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA
(gallons)
Sprinklered in Sprinklered in accordance
TYPE OF LIQUID accordance with Tables 3404.3.6.3(4)
with note b through 3404.3.6.3(8) and Nonsprinklered
densities and Table 3404.3.7.5.1 of thére
arrangements code
Class IA 60 60 30
Class IB, IC, Il and IlIA 7,500 15,000 1,600
Class 11IB Unlimited Unlimited 13,200

For SI: 1 foot = 304.8 mm, 1 square foot = 0.09229 Ingallon = 3.785 L1 gallon per minute

per square foot = 40.75 L/minfm
a. Control areas shall be separated from each byheot less than a 1-hour fire barrier wall.
b.To be considered as spriektd, a building shall be equied throughout with an approved
automatic sprinkler system with a design providing minimum densities as follows:
1. For uncartoned commodities on shelves 6 fedess in height where the ceiling height
does not exceed 18 feet, quantities are those permitted with a minimum sprinkler design
density of Ordinary Hazard Group 2.
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2. For cartoned, palletized or racked commodities where storage is 4 feet 6 inches or less in
height and where the ceiling height does not exceed 18 feet, quantities are those permitted
with a minimum sprinkler design density @21 gallon per minute per square foot over
the most remote 1,500-square-foot area.

c. Where wholesale and retailless or storage areas exceed0B0 square feet in area, the
maximum allowable quantities are allowed toilereased by 2 percent for each 1,000 square
feet of area in excess of 50,000 square, feptto a maximum of 100 percent of the table
amounts. A control area separation is najured. The cumulative amounts, including
amounts attained by having an additional control area, shall not exceed 30,000 gallons.

TABLE 414.5.1

EXPLOSION CONTROL REQUIREMENTS °

EXPLOSION CONTROL METHODS

Explosion (deflagration)

MATERIAL CLASS . . venting or explosion
Barricade construction . )
(deflagration) prevention
system$
HAZARD CATEGORY
Combustible dusts _ Not Required Required
Cryogenic flammables . Not Required Required
Division 1.1 | Required Not Required
Division 1.2| Required Not Required
) Division 1.3| Not Required Required
Explosives Division 1.4| Not Required Required
Division 1.5| Required Not Required
Division 1.6 Required Not Required

Flammable gas

Gaseous Lidjed

Not Required Not Required

Required Required

- IAd Not Required . .

Flammable liquid IBe Not Required Required Required

Organic peroxides U Requ!red Not Permitted Not Permitted
I Required

Oxidizer liquids and solids 4 Required Not Permitted

Pyrophoric gas _ Not Required Required
4 Required Not Permitted

Unstable (reactive) 3 Detonable Required Not Permitted
3 Nondetonable Not Required Required

Water-reactive liquids and solids 329 Not Required Not Required Required Required

SPECIAL USES

Acetylene generator rooms

Not Required

Required

Grain processing

Not Required

Required




4101:1-4-01 57
Liquefied petroleum gas-distribution facilities__ Not Required Required

. . Detonation Required Not Permitted
Where explosion hazards existf Deflagration Not Required Required

a. See Section 414.1.3.

b. See thdire code

c. As generated during manufacturimgprocessing. See definition ‘@ombustible dust” in Chapter 3.

d. Storage or use.

e. In open use or dispensing.

f. Rooms containing dispensing and use of hazardmaigrials when an explosive environment can occur
because of the characteristics or nature of the hazardatesials or as a result of the dispensing or use
process.

g. A method of explosion contrahall be provided when Class Water-reactive materials can form

potentially explosive mixtures.

414.5.4 Standby or emergency powerWhere mechanical ventilation,
treatment systems, temperature contatdym, detection oother electrically
operated systems are required, sucltesys shall be pwided with an
emergency or standby power system in accordance with Chapter 27.

Exceptions:

1. Mechanical ventilation for storage Gfass IB and Class IC flammable

and combustible liquids in closed containers not exceeding 6.5 gallons

(25 L) capacity.

Storage areas for Class 1 and 2 oxidizers.

Storage areas for Class I, I and V organic peroxides.

Storage, use and handling areasafgphyxiant, irritant and radioactive

gases.

5. For storage, use and handlingas for highly toxic or toximaterials,
see Sections 3704.2.2.8 and 3704.3.4.2 ofitheode

6. Standby power for mechanical vgation, treatment systems and
temperature control systems shall not be required where an approved
fail-safe engineered system is installed.

hwn

414.5.5 Spill control, drainage and containment.

Rooms, buildings or areas occupiéor the storage of solid and liquid
hazardous materials shall be provided vatmeans to control spillage and to
contain or drain off spillage and fire protection water discharged in the storage
area where required in tHee code The methods of spitontrol shall be in
accordance with thigre code

414.6 Outdoor storage, dispensing and usé&he outdoor storage, dispensing
and use of hazardous materjafemmable or combustible liquids or gases
supplying and piped to liding service equipmerghall be in accordance with the
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applicable provisions of this code.ethmechanical code, the plumbing code, the
fire code, or the International Fuel GaCode and shall benforced by the
building official. The outdoor storagdispensing, and use of all other hazardous
materials shall be regulated by the feede and enforced by the fire official

414.6.1 Weather protection.Where weather protection is provided for
sheltering outdoor hazardous material &figr or use areas, such areas shall be
considered outdoor storage or use witienweather protection structure com-
plies with Sections 414.6.1.1 through 414.6.1.3.

414.6.1.1 WallsWalls shall not obstruct more thane side of the structure.
Exception: Walls shall be permitted to obstruct portions of multiple sides of
the structure, provided that the obstrdctgea does not exceed 25 percent of
the structure’s perimeter.

414.6.1.2 Separation distancelhe distance from the structure to buildings,
lot lines, public ways or means of egréss public way sHanot be less than
the distance required for an outsidezardous material storage or use area
without weather protection.

414.6.1.3 Noncombustible constructionThe overhead structure shall be of
approved noncombustible constructiwith a maximum area of 1,500 square

feet (140 rh).
Exception: The increases permitted by Section 506 apply.
414.7 Emergency alarmsEmergency alarms for the detection and notification of
an emergency condition in Group H occapas shall be proded as set forth
herein.

414.7.1 Storage.An approved manual emergency alarm system shall be
provided in buildings, rooms or areas usedstorage of hazardous materials.
Emergency alarm-initiating devices shiadl installed outside of each interior
exit or exit access door of storage buildingeoms or areas. Activation of an
emergency alarm-initiating device shadlund a local alarm to alert occupants
of an emergency situationvolving hazardous materials.

414.7.2 Dispensing, use and handlingVhere hazardous materials having a
hazard ranking of 3 or 4 in accamte with NFPA 704 are transported
through corridors or exit enclosureseté shall be an emergency telephone
system, a local manual alarm station or an approved alarm-initiating device at
not more than 150-foot (45 720 mm) intelsyand at each exit and exit access
doorway throughout the transport rouléhe signal shall be relayed to an
approved central, proprietary or remote station serviaostantly attended
on-site location and shall alsatiate a local adible alarm.

414.7.3 Supervision.Emergency alarm systems shall be supervised by an
approved central, proprietary or remaation service or shall initiate an
audible and visual sighat a constantly attended on-site location.
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SECTION 415
GROUPS H-1, H-2, H-3, H-4 AND H-5

415.1 ScopeThe provisions of Sections 415.1 through 415.8 shall apply to the
storage and use of hazardous materials in excess of the maximum allowable
guantities per control ardeted in Section 307.1. Buildlgs and structures with
an occupancy in Group H shall also comphth the applicable provisions of
Section 414 and th@e code

415.2 Definitions.The following words and terms shall, for the purposes of this
chapter and as used elsewhere in ttdechave the meanings shown herein.
CONTINUOUS GAS DETECTION SYSTEM. Agas detection system where
the analytical instrument is maintained continuous operation and sampling is
performed without inteuption. Analysis is allowed tbe performed on a cyclical
basis at intervals not to exceed 30 minutes.

DETACHED BUILDING. A separate single-story bding, without a basement
or crawl space, used for the storagaise of hazardous materials and located an
approved distance from all structures.

EMERGENCY CONTROL STATION. An approved locatin on the premises
where signals from emergency equipmarg received and which is staffed by
trained personnel.

EXHAUSTED ENCLOSURE. An appliance or piece of equipment that consists
of a top, a back and two sides prowiglia means of local exhaust for capturing
gases, fumes, vapors and mists. Swritlosures include laboratory hoods,
exhaust fume hoods and similar applianaed equipment use locally retain
and exhaust the gases, fumes, vaporsnaists that could be released. Rooms or
areas provided with gera ventilation, in themdees, are not exhausted
enclosures.

FABRICATION AREA. An area within a semiconducttabrication facility and
related research and development argmasvhich there are processes using
hazardous production materials. Such asgasllowed to include ancillary rooms

or areas such as dressing rooms andcesdfithat are directly related to the
fabrication area processes.

FLAMMABLE VAPORS OR FUMES. Mixtures of gases in air at
concentrations equal tor greater than the loweflammability limit (LFL) and

less than or equal to the uppiammability limit (UFL).

GAS CABINET. A fully enclosed, noncombustible @osure used to provide an
isolated environment for compressed gas cylinders in storage or use. Doors and
access ports for exchanging cylinders and accessing pressure-regulating controls
are allowed to be included.

59
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GAS ROOM. A separately ventilated, fullyenclosed room in which only
compressed gases and associated equipemensupplies are stored or used.
HAZARDOUS PRODUCTION MATERIAL (HPM). A solid, liquid or gas
associated with semiconductor manufactgrthat has a degree-of-hazard rating
in health, flammability or instability o€lass 3 or 4 as ranked by NFPA 704 and
which is used directly in researchbéaatory or production processes which have
as their end product matesahat are not hazardous.

HPM FLAMMABLE LIQUID. An HPM liquid that is defined as either a Class

| flammable liquid or a Class Il @Zlass IIIA conbustible liquid.

HPM ROOM. A room used in conjunction with or serving a Group H-5
occupancy, where HPM is stored or used which is classified as a Group H-2,
H-3 or H-4 occupancy.

IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH). The
concentration of air-borne contaminants which poses a threat of death, immediate
or delayed permanent adverse health effemt effects that could prevent escape
from such an environment. This contaamih concentration level is established by
the National Institute oDccupational Safety and Health (NIOSH) based on both
toxicity and flammaubility. It generally is expressed in parts per million by volume

(ppm v/v) or milligrams per cubic meter (mg3)}nrif adequate data do not exist for
precise establishment of IDLH concemivas, an independewgertified industrial
hygienist, industrial toxicalgist, appropriate regulatpragency or other source
approved by the building official shall make such determination.

LIQUID. A material that has a melting point that is equal to or less than 68°F
(20°C) and a boiling pointhat is greater than 6B8°(20°C) at 14.7 pounds per
square inch absolute (psia) (101 kPa&hen not otherwise @htified, the term
“liquid” includes both flammalad and combustible liquids.

LIQUID STORAGE ROOM. A room classified as a Group H-3 occupancy used
for the storage of flammable or combbk liquids in a closed condition.

LIQUID USE, DISPENSING AND MIXING ROOM.

A room in which Class I, Il and IlIA #mmable or combustible liquids are used,
dispensed or mixed in open containers.

LOWER FLAMMABLE LIMIT (LFL).  The minimum concentration of vapor

in air at which propagation of flame will occur in the presence of an ignition
source. The LFL is sometimes referrecd$o’LEL” or “lower explosive limit.”
NORMAL TEMPERATURE AN D PRESSURE (NTP).A temperature of 70°F
(21°C) and a pressure of 1 atspbere [14.7 psia (101 kPa)].

PHYSIOLOGICAL WARNING THRESHOLD LEVEL. A concentration of
air-borne contaminants, normally expressed in parts per million (ppm) or

milligrams per cubic meter (mgfm that represents the concentration at which
persons can sense the presence of theawconant due to odor, irritation or other
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quick-acting physiological response. ¥h used in comonction with the
permissible exposure limit (PEL) the physgical warning threshold levels are
those consistent with theadsification system used éstablish the PEL. See the
definition of “Permissible exposure limit (PEL)” in tfiee code
SERVICE CORRIDOR. A fully enclosed passage used for transporting HPM
and purposes other than required means of egress.
SOLID. A material that has a melting point, decomposes or sublimes at a
temperature greater than 68°F (20°C).
STORAGE, HAZARDOUS MATERIALS. The keeping, retention or leaving of
hazardous materials in closed containésks, cylinders or similar vessels, or
Vessels supplying operations througbseld connections to the vessel.
USE (MATERIAL). Placing a material into actiomcluding solids, liquids and
gases.
WORKSTATION. A defined space or an independent principal piece of
equipment using HPM within a fabaton area where a specific function,
laboratory procedure or researabtivity occurs. Approved or listedazardous
materials storage cabinets, flammable liquid storage cabinets or gas cabinets serv-
ing a workstation are included as paft the workstation. A workstation is
allowed to contain ventilation equipment, fire protection devices, detection
devices, electrical devices and otheygassing and scientific equipment.
415.3 Fire separation distanceGroup H occupancies shall be located on
property in accordance with the other praais of this chapter. In Groups H-2
and H-3, not less than 25 percent of tharmpeter wall of the occupancy shall be
an exterior wall.

Exceptions:

1. Liquid use, dispensing and mixing rosrhaving a floor area of not more

than 500 square feet (46.§)mleed not be located on the outer perimeter
of the building where thewre in accordance with thie code and
NFPA 30.

2. Liquid storage rooms having a floarea of not more than 1,000 square

feet (93 n%) need not be located on the oyperimeter where they are in
accordance with thigre codeand NFPA 30.
3. Spray paint booths that comply with tfiee codeneed not be located on
the outer perimeter.
415.3.1 Group H occupancy minimunfire separation distance.Regardless
of any other provisions, buildings caiming Group H occupancies shall be set
back to the minimunfire separation distance as set forth in Items 1 through 4
below. Distances shall be measured fritv& walls enclosing the occupancy to
lot lines, including those on a publizgay. Distances to assumed lot lines
established for the purpose of determgnexterior wall ad opening protection
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are not to be used to establifiie minimum fire separation distander
buildings on sites wherexplosives are manufactured used when separation
is provided in accordance with the aqtity distance tables specified for
explosive materials in tHge code

Exception: All buildings used in the manufacturing, storage, or sale of
fireworks shall be located in accordance with the fire code.

1. Group H-1. Not less than 75 feet @20 mm) and not less than required by
thefire code.

Exceptions:

1. Deleted.

2. Buildings containing the followingmaterials when separated in
accordance with Table 415.3.1:
2.1. Organic peroxides, ulassified detonable.

2.2. Unstable reactive materials, Class 4.
2.3. Unstable reactive matesalClass 3 detonable.
2.4. Detonable pyrophoric materials.

2. Group H-2. Not less than 30 feet (9144 )mmhere the area of the occupancy

exceeds 1,000 square feet (917%) rand it is not required to be located in a
detached building.

3. Groups H-2 and H-3. Not less than @t (15 240 mm) where a detached
building is required (see Table 415.3.2).

4. Groups H-2 and H-3. Occupanciesntaining materials with explosive
characteristics shall be septed as required by tHee code Where sepa-
rations are not specified, the distanceguired shall not be less than the
distances required by Table 415.3.1.

415.3.2 Detached buildings for Group H-1, H-2 or H-3 occupancylhe
storage of hazardous materials in esscef those amounts listed in Table
415.3.2 shall be in accordance with the applicable provisions of Sections 415.4
and 415.5. Where a detached buildingeguired by Table 415.3.2, there are no
requirements for wall and opening proteatbased on fire separation distance.

415.4 Special provisions for Group H-1 occupancie&roup H-1 occupancies
shall be in buildings used for no other purpose, shall not exceed one story in
height and be without basements, crapéaces or other under-floor spaces. Roofs
shall be of lightweight construction with suitable thermal insulation to prevent
sensitive material from reaching its decomposition temperature. Group H-1
occupancies containing matad that are in themselvé®th physical and health
hazards in quantities exceeding the nraxin allowable quantities per control
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area in Table 307.1.(2) shall complythvrequirements for both Group H-1 and
H-4 occupancies.
415.4.1 Floors in storage rooms:loors in storage areas for organic peroxides,
pyrophoric materials and unstable (reactiwggterials shall be of liquid-tight,
noncombustible construction.

415.5 Special provisions for Groups H-2 and H-3 occupancie&roups H-2

and H-3 occupancies containing quansitiéf hazardous materials in excess of
those set forth in Table

415.3.2 shall be in buildings used for no other purpose, shall not exceed one story
in height and shall be without basertg&e crawl spaces oother under-floor
spaces.

Groups H-2 and H-3 occupancies contagnivater-reactive materials shall be
resistant to water penetration. Piping tmnveying liquids shall not be over or
through areas containing water reactiv@dess isolated by approved liquid-tight
construction.

Exception: Fire protection piping.

415.5.1 Floors in storage roomsFloors in storageareas for organic
peroxides, oxidizers, pyrophoric matds, unstable (reactive) materials and
water-reactive solids and liquids shiadél of liquid-tight, noncombustible con-
struction.
415.5.2 Waterproof room.Rooms or areas usedrfthe storage of water-
reactive solids and liquids shall be coosted in a manner that resists the
penetration of water tbugh the use of waterproafaterials. Piping carrying
water for other than approvexutomatic fire sprinkler systems shall not be
within such rooms or areas.
415.6 Group H-2.0Occupancies in Group H-2 shall benstructed in accordance
with Sections 415.6.1 through 415.6.4 andfiteecode

415.6.1 Combustible dusts, graiprocessing and storageThe provisions of
Sections 415.6.1.1 through 415.6.1.6 shall applyuildings in which materials
that produce combustible dusts are stasedandled. Buildings that store or
handle combustible dusts shall complghathe applicablgrovisions of NFPA
61, NFPA 85, NFPA 120, NFPA 484 HRA 654, NFPA 655 and NFPA 664,
and thefire code
415.6.1.1 Type of construction and height exceptionBuildings shall be
constructed in complianogith the height and ardanitations of Table 503
for Group H-2; except that where erectwfdType | or Il construction, the
heights and areas of grain elevatand aimilar structures shall be unlimited,
and where of Type IV cotsiction, the maximum heiglshall be 65 feet (19
812 mm) and except further that, in st@ld areas, the maximum height of
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Type IV structures shall beareased to 85 feéf5 908 mm).

TABLE 415.3.1
MINIMUM SEPARATION DISTANCES FOR BUILDINGS

CONTAINING EXPLOSIVE MATERIALS

MINIMUM DISTANCE (feet)

QUANTITY OF EXPLOSIVE | Lot lines® and inhabited
MATERIAL @ buildings® .
Separation of
magazine§ & f
Pounds not

Pounds over over Barricaded® Unbarricaded

2 5 70 140 12

5 10 90 180 16
10 20 110 220 20
20 30 125 250 22
30 40 140 280 24
40 50 150 300 28
50 75 170 340 30
75 100 190 380 32
100 125 200 400 36
125 150 215 430 38
150 200 235 470 42
200 250 255 510 46
250 300 270 540 48
300 400 295 590 54
400 500 320 640 58
500 600 340 680 62
600 700 355 710 64
700 800 375 750 66
800 900 390 780 70
900 1,000 400 800 72
1,000 1,200 425 850 78
1,200 1,400 450 900 82
1,400 1,600 470 940 86
1,600 1,800 490 980 88
1,800 2,000 505 1,010 90
2,000 2,500 545 1,090 98
2,500 3,000 580 1,160 104
3,000 4,000 635 1,270 116
4,000 5,000 685 1,370 122
5,000 6,000 730 1,460 130
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6,000 7,000 770 1,540 136
7,000 8,000 800 1,600 144
8,000 9,000 835 1,670 150
9,000 10,000 865 1,730 156
10,000 12,000 875 1,750 164
12,000 14,000 885 1,770 174
14,000 16,000 900 1,800 180
16,000 18,000 940 1,880 188
18,000 20,000 975 1,950 196
20,000 25,000 1,055 2,000 210
25,000 30,000 1,130 2,000 224
30,000 35,000 1,205 2,000 238
35,000 40,000 1,275 2,000 248
40,000 45,000 1,340 2,000 258
45,000 50,000 1,400 2,000 270
50,000 55,000 1,460 2,000 280
55,000 60,000 1,515 2,000 290
60,000 65,000 1,565 2,000 300
65,000 70,000 1,610 2,000 310
70,000 75,000 1,655 2,000 320
75,000 80,000 1,695 2,000 330
80,000 85,000 1,730 2,000 340
85,000 90,000 1,760 2,000 350
90,000 95,000 1,790 2,000 360
95,000 100,000 1,815 2,000 370
100,000 110,000 1,835 2,000 390
110,000 120,000 1,855 2,000 410
120,000 130,000 1,875 2,000 430
130,000 140,000 1,890 2,000 450
140,000 150,000 1,900 2,000 470
150,000 160,000 1,935 2,000 490
160,000 170,000 1,965 2,000 510
170,000 180,000 1,990 2,000 530
180,000 190,000 2,010 2,010 550
190,000 200,000 2,030 2,030 570
200,000 210,000 2,055 2,055 590
210,000 230,000 2,100 2,100 630
230,000 250,000 2,155 2,155 670
250,000 275,000 2,215 2,215 720
275,000 300,000 2,275 2,275 770

For SlI: 1 pound = 0.454 kg, 1 foot = 304.8 mm, 1 square foot = 0.6929m
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a. The number of pounds of explosives listed is the number of pounds of trinitrotoluene (TNT) or

the equivalent pounds of other explosive.

b. The distance listed is the distance to lot line, including lot lines at public ways.

c. For the purpose of this table, an inhabited building is any building on the same lot that is
regularly occupied by people. Where two or more buildings containing explosives or magazines
are located on the same laach building or magazine alh comply with the minimum
distances specified from inhaldt®uildings and, iraddition, they shall be separated from each
other by not less than the distance shown for “Separation of magazines,” except that the quantity
of explosive materials contained in detonator buildings or magazines shall govern in regard to
the spacing of said detonator buildings or magazines from buildings or magazines containing
other explosive materials. If ariwo or more buildings or magazines are separated from each
other by less than the specified “SeparatiotMafyazines” distances, then such two or more
buildings or magazines, as a group, shall be considered as one building or magazine, and the
total quantity of explosive materials stored in such group shall be treated as if the explosive
were in a single building or magazine located on the site of any building or magazine of the
group, and shall comply with the minimuitistance specified fronother magazines or
inhabited buildings.

d. Barricades shall effectivelgcreen the building containing explosives from other buildings,
public ways or magazines. Where moundgsemetted walls of earth are used for barricades,
they shall not be less than 3 feet in thickness. A straight line from the top of any side wall of the
building containing explosive materials to the eave line of any other building, magazine or a
point 12 feet above the centerline ofublic way shall pass through the barricades.

e. Magazine is a building or stture, other than an operatingilding, approved for storage of
explosive materials. Portable or mobile magazines not exceeding 120 square feet in area need
not comply with the requirements of this cotlewever, all magazines shall comply with the

fire code

f. The distance listed is permitted to be reduogd0 percent where approved natural or artificial
barriers are provided in accordanciéwthe requirements in Note d.

TABLE 415.3.2

DETACHED BUILDING REQUIRED

A DETACHED BUILDING IS REQUIRED WHEN THE Q UANTITY OF MATERIAL EXCEEDS THAT LISTED HEREIN

Material Class Solids and Liquids (tons}-° Gases (cubic feef)®
Division 1.1 Maximum Allowable Quantity|
Division 1.2 Maximum Allowable Quantity|
Division 1.3 Maximum Allowable Quantity|
Explosives Division 1.4 Maximum Allowable Quantity| Not Applicable
Division 1.4 1
Division 1.5 Maximum Allowable Quantity|
Division 1.6 Maximum Allowable Quantity
Oxidizers Class 4 Maximum Allowable Quantity Maximum Allowable Quanti
Unstable (reactives) detonable Class 3 or4 Maximum Allowable Quantity Maximum Allowable Qua
- - . Class 3 1,200 Not Applicable
Oxidizer, liquids and solids Class 2 2,000 Not Applicable

ty
Antity
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Detonable Maximum Allowable Quantity] Not Applicable
Oraanic peroxides Class | Maximum Allowable Quantity] Not Applicable
9 P Class Il 25 Not Applicable
Class Il 50 Not Applicable
Unstable (reactives) Class 3 1 2,000

nondetonable Class 2 25 10,000
. Class 3 1 Not Applicable
Water reactives Class 2 25 Not Applicable

For SI: 1 ton = 906 kg, 1 cubic foot = 0.0283§ thpound = 0.454 kg.
a. For materials that are detonahltes distance to other buildings or lot lines shall be as specified

in Table 415.3.1 based on trinitrotoluene (TNT) equivalence of the material. For materials

classified as explosives, see Chapter 3Jiteecode For all other materials, the distance shall
be as indicated in Section
415.3.1.
b. “Maximum Allowable Quantity” means the maximum allowable quantity per control area set
forth in Table 307.1(1).
c. Limited to Division 1.4 materials and articl@s;luding articles packagddr shipment, that are
not regulated as an explosiveden Bureau of Alcohol, Tobac@and Firearms (BATF) regulations

or unpackaged articles used in process operations that do not propagate a detonation or

deflagration between articles,guiding the net explosive weight of individual articles does not
exceed 1 pound.

415.6.1.2Grinding rooms. Every room or space occupied for grinding or
other operations that produce combustihlsts shall be enclosed with fire
barriers constructed in accordance with Section 707 or horizontal

assemblies constructed in accordance with Section 712, or both. The

minimum fire-resistance rating shall Behours where tharea is not more
than 3,000 square feet (27§)mand 4 hours where the area is greater than

3,000 square feet (2792)71

415.6.1.3Conveyors Conveyors, chutes, piping and similar equipment
passing through the enclosusooms or spaces alhbe constructed dirt
tight and vapor tight, and be approved noncombustible materials
complying with Chapter 30.

415.6.1.4 Explosion control. Explosion control shall be provided as
specified in thdire code or spaces shall be equipped with the equivalent
mechanical ventilation complying with tineechanical code

415.6.1.5 Grain elevatorsGrain elevators, maliouses and buildings for
similar occupancies shall not becéted within 30 det (9144 mm) of
interior lot linesor structures on the samd,lexcept where erected along
a railroad right-of-way.

415.6.1.6 Coal pocketsCoal pockets located le#isan 30 feet (9144 mm)
from interior lot lines or from stictures on the same lot shall be
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constructed of not less than Type tBnstruction. Where more than 30

feet (9144 mm) from interior lot line®r where erected along a railroad

right-of-way, the minimum type of cotraction of such structures not

more than 65 feet (19 812 mm) in building height shall be Type IV.
415.6.2 Flammable and combustible liquidsFhe Buildings of Group H-2
and H-3 occupancies used for th&torage, handling, processing and
transporting of flammable and combibte liquids r-Greups—H-2—-andH-3
oeceupancies shall h@rotectedin accordance witlsections 415.6.2.1 through
415.6.2.10, thenechanical codand thefire code The storage, handling, and
processing of the flammable and combustiimuids shall be in accordance
with the fire code and enforced by the fire official.

Exception: The design, installation, regfration, and inspection of
regulated underground atage tanks shall be imaccordance with the
fire code and rules adoptday the state fire marshal and enforced by the
fire official, in accordance with sections 3737.87 to 3737.89 of the
Revised Code.

415.6.2.1 Mixed occupanciedVhere the storage tank area is located in a
building of two or more occupanaieand the quantity of liquid exceeds
the maximum allowable quantity for orm®ntrol area, the use shall be
completely separated from adjacent occupancies in accordance with the
requirements of Section 508.4.
415.6.2.1.1Height exception Where storage tanks are located within
a building no more than one stoabove grade plane, the height
limitation of Section 503 shall not apply for Group H.
415.6.2.2Tank protection. Storage tanks shall be noncombustible and
protected from physical damage. Hrarriers or horizontal assemblies
or both around the storage tank(salsbe permitted as the method of
protection from physical damage.

415.6.2.3 TanksStorage tanks shall be approwadks conforming to

the requirements of tHere code

415.6.2.4 SuppressiorGroup H shall be equipped throughout with an
approved automatic sprinkler system, installed in accordance with
Section 903.

415.6.2.5 Leakage containmentA liquid-tight containment area
compatible with the stored liquid shall be provided. The method of
spill control, drainage control arekcondary containment shall be in
accordance with thigre code

Exception: Rooms where only double-wall storage tanks conforming
to Section 415.6.2.3 are used to store Class I, Il and IlIA flammable
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and combustible liquids shall ndie required to have a leakage
containment area.
415.6.2.6 Leakage alarmAn approved automatic alarm shall be
provided to indicate a leak in a storage tank and room. The alarm shall
sound an audible signal, 15 dBa abdkie ambient sound level, at
every point of entry into the room in which the leaking storage tank is
located. An approved sign shall pested on every entry door to the
tank storage room indicating the potahtazard of the interior room
environment, or the sign shaltate: WARNING, WHEN ALARM
SOUNDS, THE ENVIRONMENT WITHIN THE ROOM MAY BE
HAZARDOUS. The leakage alarm ah also be supervised in
accordance with Chapter 9transmit a trouble signal.
415.6.2.7 Tank ventStorage tank vents for Ga I, 1l orlllA liquids
shall terminate to the outdoair in accordance with tHee code
415.6.2.8 Room ventilationStorage tank areas stug Class I, Il or
1A liquids shall be provided wh mechanical ventilation. The
mechanical ventilation system ah be in accordance with the
mechanical codand thefire code
415.6.2.9 Explosion ventingWhere Class | liquids are being stored,
explosion venting shall be provided in accordance witliiteeode
415.6.2.10 Tank openings other than ventslank openings other
than vents from tanks inside buildinglsall be designed to ensure that
liquids or vapor concentrations aret released inde the building.
415.6.3 Liquefied petroleum gas facilities.The construction and
installation of liquefiedpetroleum gas facilitieshall be in accordance
with the requirements of this code, tive code,the mechanical codethe
International Fuel Gas Codand NFPA 58.
415.6.4 Dry cleaning plants.The construction and installation of dry
cleaning plants shall be in accordamndgéh the requirements of this code,
the mechanical codethe plumbing codeand NFPA 32. Dry cleaning
solvents and systems shall basdified in accordance with thiee code

415.7 Groups H-3 and H-4.Groups H-3 and H-4 sHabe constructed in
accordance with the applicable provisions of this code anfir¢heode

415.7.1 Flammable and combustible liquidsFre Buildings of Group H-3
occupancies used for th&torage, handling, prosging and transporting of
flammable and combustible liquids—iGroup—H-3—eceupancies shall be
protectedn accordance with Section 415.6.2.

415.7.2 Gas roomsWhen gas rooms are provided, such rooms shall be
separated from other areas by not less thréaour fire barriers constructed in
accordance with Section 707 or homtal assemblies constructed in
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accordance with Section 712, or both.

415.7.3 Floors in storage roomg:loors in storage areas for corrosive liquids
and highly toxic or toxic materials alh be of liquid-tight, noncombustible
construction.

415.7.4 Separation—highly toxic solids and liquiddighly toxic solids and
liquids not stored in gpoved hazardous material®igtge cabinets shall be
isolated from other hazardous matesigtorage by not less than 1-hour fire
barriers constructed in accordancehwSection 707 or horizontal assemblies
constructed in accordance with Section 712, or both.

415.7.5 Consumer fireworks facilities. In addition to other applicable
provisions of this code and the fimde, this sectiorshall apply to all
structures where consumer fireworks, 1.4 located for display, sales, or
storage.

415.7.5.1 Area limitation. H-3 fire areas used fahe display and sale of
consumer fireworks, 1.4G shalbt exceed five thousand square feet.

415.7.5.2 Fire separation. Areas used for the display and sale of consumer
fireworks, 1.4G shall be separatedoifin areas used for the storage of
consumer fireworks, 1.4G with fire walthat comply with section 706.

415.7.5.3 Smoke control. A smoke control system shall be provided
throughout all display and sales area accordance with section 909.

415.7.5.4 Awnings, tents, and canopies. Awnings, tents, and canopies
shall not be used for the display,lesar storage of consumer fireworks,
1.4G.

415.7.5.5 Exits. Horizontal exits shall nobe used as a required exit
leading from display and sale areas.

415.8 Group H-5.

415.8.1 General.In addition to the requirements set forth elsewhere in this
code, Group H-5 shall comply with the provisions of Sections 415.8.1 through
415.8.11 and thére code.

415.8.2 Fabrication areas.
415.8.2.1 Hazardous materials in fabrication areas.

415.8.2.1.1 Aggregate quantitiesThe aggregate quantities of hazardous
materials stored and used in a singlerication area shall not exceed the
guantities set fortin Table 415.8.2.1.1.

Exception: The quantity limitations for any hazard category in Table
415.8.2.1.1 shall not apply where tHabrication area contains
guantities of hazardous materialg e&ceeding the maximum allowable
guantities per control area ediabed by Tables 307.1(1) and 307.1(2).
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415.8.2.1.2 Hazardous production materials.
The maximum quantities of hazardoproduction materials (HPM) stored

in a single fabrication area shall not exceed the maximum allowable
guantities per control arestablished by Table&07.1(1) and 307.1(2).

TABLE 415.8.2.1.1

QUANTITY LIMITS FOR HAZARDO US MATERIALS IN A SINGLE
FABRICATION AREA IN GROUP H-5 *

71

HAZARD CATEGORY

SOLIDS (pounds per

LIQUIDS (gallons per

GAS (feef @ NTP/square

square feet) square feet) feet)
PHYSICAL-HAZARD MATERIALS
Combustible dust Note b Néfpplicable NotApplicable
Combustible fiber  Loose Note b . .
Baled Notes b, ¢ Not Applicable Not Applicable

Combustible liquid I 0.01

A . 0.02 .

B Not Applicable Not Limited Not Applicable
Combination Class I, Il and IlIA 0.04
Cryogenic gas Flammable . . Note d
Oxidizing Not Applicable Not Applicable 195
Explosives Note b Note b Note b

. ) . . Note d

Flammable gas Gaseous Liquefied Not Applicable Not Applicable Note d

Flammable liquid IA

1B

IC
Combination Class IA, IB and IC
Combination Class I, Il and 1A

Not Applicable

0.0025
0.025
0.025
0.025

0.04

Not Applicable

Flammable solid 0.001 Not Applicable Not Applicable
Organic peroxide
Unclassified detonable Note b
Note b
Class | 0.025
Class Il O 1 Not Applicable Not Applicable
Class Il -
Not Limited
Class IV Not limited
Class V
Oxidizing gas Gaseous 1.25
Liquefied Not Applicable Not Applicable 1.25
Combination of gaseous and liquefied 1.25
Oxidizer Class 4 Note b Note b
Class 3 0.003 0.03
Class 2 0.003 0.03 Not Applicable
Class 1 0.003 0.03
Combination Class 1, 2,3 0.003 0.03
Pyrophoric material Note b 0.00125 Notes d and e
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Unstable reactive Class 4 Note b Note b Note b
Class 3 0.025 0.0025 Note b
Class 2 0.1 0.01 Note b
Class 1 Not Limited Not Limited Not Limited
Water reactive Class 3 Note b 0.00125
Class 2 0.25 0.025 Not Applicable
Class 1 Not Limited Not Limited
HEALTH-HAZARD MATERIALS
Corrosives Not Limited Not Limited Not Limited
Highly toxic Not Limited Not Limited Note d
Toxics Not Limited Not Limited Note d

For SI: 1 pound per square foot = 4.882 kzg/m gallon per square foot = 40.7 L2/,n1 cubic foot @

NTP/square foot = 0.3053r@ NTP/rr12, 1 cubic foot = 0.02832 m

a. Hazardous materials within piping shall betincluded in the calculated quantities.

b. Quantity of hazardous materials in a singlbritation shallnot exceed the maximum allowable
guantities per control area in Tables 307.1(1) and 307.1(2).
c. Densely packed baled cotton that complies with packing requirements of 1ISO 8115 shall not be
included in this material class.
d. The aggregate quantity of flammable, pyrophoric, toxic and higitig gases shall not exceed 9,000

cubic feet at NTP.

e. The aggregate quantity of pyhapic gases in the building shall nexceed the amounts set forth in

Table 415.3.2.

415.8.2.2 SeparationFabrication areas, whose sizes are limited by the
guantity of hazardous materiagdlowed by Table 415.8.2.1.1, shall be
separated from each other, from corridors and from other parts of the
building by not less thai-hour fire barriers anstructed in accordance
with Section 707 or horizontal asselieb constructed in accordance with
Section 712, or both.

Exceptions:

1. Doors within such fire barrier Wla, including doors to corridors,
shall be only self-closing fire do@assemblies having a fire protection

rating of not less thatts hour.
2. Windows between fabrication areasdacorridors are permitted to be
fixed glazing listed and labeled forfige protection rating of at least

*I2 hour in accordance with Section 715.
415.8.2.3 Location of occupied level€ccupied levels of fabrication
areas shall be located at or abtive first story above grade plane.
415.8.2.4 Floors.Except for surfacing, floors within fabrication areas
shall be of noncombustible construction.
Openings through floors of fabrication areas are permitted to be
unprotected where the interconnectdelvels are used solely for
mechanical equipment directly relatexlsuch fabrication areas (see also
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Section 415.8.2.5).
Floors forming a part of an occupgmseparation shall be liquid tight.

415.8.2.5 Shafts and openings through floorElevator shafts, vent
shafts and other openings througbofis shall be enclosed when required

by Section 708. Mechanical, duct angipg penetrations within a fabri-
cation area shall not extend throughrenthan two floors. The annular
space around penetrations for cables, cable trays, tubing, piping, conduit
or ducts shall be sealed at the floordkto restrict the movement of air.
The fabrication area, including theeas through which the ductwork and
piping extend, shall be consideradingle conditioned environment.
415.8.2.6 Ventilation.Mechanical exhaust ventilan at the rate of not

less than 1 cubic foot per mite per square foot [0.00513/(3 : rr%)] of

floor area shall be provided throughdlué portions of th fabrication area
where HPM are used or stored. The exhaust air duct system of one
fabrication area shall not connect amother duct system outside that
fabrication area witin the building.

A ventilation system shall be provided to capture and exhaust gases,
fumes and vapors at workstations.

Two or more operations at a worksat shall not be connected to the
same exhaust system where either one or the combination of the
substances removed could constitute a fire, explosion or hazardous
chemical reaction within the exhaust duct system.

Exhaust ducts penetrating occupancy separaticai$ It contained in a
shaft of equivalent fire-resistancated construction. haust ducts shall

not penetrate fire walls.

Fire dampers shall not bestialled in exhaust ducts.

415.8.2.7 Transporting hazardous produiton materials to fabrication
areas. HPM shall be transported tolfacation areas through enclosed
piping or tubing systems that roply with Section 415.8.6.1, through
service corridorscomplying with Section 41B.4, or in corridors as
permitted in the exception to Sien 415.8.3. The handling or transporting
of HPM within service corridors shall comply with thee code
415.8.2.8 Electrical.
415.8.2.8.1 GeneralElectrical equipment and devices within the
fabrication area shall complyith NFPA 70. The requirements for
hazardous locations need not be applied where the average air change
is at least four times that deirth in Section 415.8.2.6 and where the
number of air changes aty location is not less than three times that
required by Section
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415.8.2.6. The use of recirculatad shall be permitted.

415.8.2.8.2 Workstations. Workstations shall not be energized
without adequate exhaust ventilation. See Section 415.8.2.6 for
workstation exhaust ventilation requirements.

415.8.3 Corridors. Corridors shall comply withChapter 10 and shall be
separated from fabrication areasspecified in Section 415.8.2.2. Corridors
shall not contain HPM and shall not beeddor transporting such materials,
except through closed piping sgsis as provided in Section 415.8.6.3.

Exception: Where existing fabrication areasaltered or modified, HPM is
allowed to be transported in existirgprridors, subjectto the following
conditions:

1. Corridors. Corridors adjacent to thérfi@ation area where the alteration
work is to be done shall complyitv Section 1018 for a length determined
as follows:

1.1. The length of the common wall tife corridor andhe fabrication
area; and
1.2. For the distance alongetleorridor to the point of entry of HPM into
the corridor serving that fabrication area.

2. Emergency alarm system. There shlan emergency telephone system,

a local manual alarm station or other approved alarm-initiating device within

corridors at not more thaktb0-foot (45 720 mm) intervals and at each exit and

doorway. The signal shall be relayeda approved central, proprietary or

remote station service or the emergenaytml station and shall also initiate a

local audible alarm.

3. Pass-throughs. Self-closing doors havrfge protection rating of not less
than 1 hour shall separate passtiyhs from existing corridors. Pass-
throughs shall be constructed as regglifor the corridors and protected by
an approved automatic fire-extinguishing system.

415.8.4 Service corridors.

415.8.4.1 OccupancyService corridors shall be#assified as Group H-5.
415.8.4.2 Use conditionsService corridors shall be separated from
corridors as required by Section%8.2.2. Service corridors shall not be
used as a required corridor.

415.8.4.3 Mechanical ventilation. Service corridors shall be
mechanically ventilated as requirleg Section 415.8.2.6 or at not less than
six air changes per howhichever is greater.

415.8.4.4 Means of egres§.he maximum distance of travel from any
point in a service corridor to an exéxit access corridor or door into a
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fabrication area shall not exceed 75 f@# 860 mm). Dead ends shall not
exceed 4 feet (1219 mm) in length. Téahall be not lesthan two exits,
and not more than one-half of thequered means of egress shall require
travel into a fabrication area. Dodrem service corridors shall swing in
the direction of egress travel and shalkb#-closing.

415.8.4.5 Minimum width. The minimum clear width of a service
corridor shall be 5 fegtl524 mm), or 33 inches (838 mm) wider than the
widest cart or truck used in tieerridor, whicheveis greater.

415.8.4.6 Emergency alarm systenEmergency alarm systems shall be
provided in accordance with thision and Sections 414.7.1 and 414.7.2.
The maximum allowable quantity peontrol area progions shall not
apply to emergency alarm systems required for HPM.

415.8.4.6.1 Service corridorsAn emergency alarm system shall be
provided in service comibrs, with at least one alarm device in each
service corridor.

415.8.4.6.2 Exit access corridors and exit enclosur&mnergency alarms
for exit access corridors and exit enclosures shall comply with Section
414.7.2.

415.8.4.6.3 Liquid storage rooms, HPM rooms and gas rooms.
Emergency alarms for liquid storage rooms, HPM rooms and gas rooms
shall comply with Section 414.7.1.
415.8.4.6.4 Alarm-initiating devicesAn approved emergency telephone
system, local alarm manual pull stats, or other approved alarm-initiat-
ing devices are allowed to be usedeatergency alarm-initiating devices.
415.8.4.6.5 Alarm signalsActivation of the emegency alarm system
shall sound a local alarm and transmit a signal to the emergency control
station.

415.8.5 Storage of hazardous production materials.

415.8.5.1 GeneralStorage of HPM in fabrication areas shall be within
approved or listed storage cabinets & gabinets or within a workstation.
The storage of HPM in quantities greatthan those listed in Section
1804.2 of thdire codeshall be in liquid storage rooms, HPM rooms or gas
rooms as appropriate for the maddsi stored. The storage of other
hazardous materials shall be in accordance with other applicable
provisions of this code and tffiee code
415.8.5.2 Construction.
415.8.5.2.1 HPM rooms and gas roomsiPM rooms and gas rooms
shall be separated from other arday fire barriers constructed in
accordance with Section 707 or haomital assemblies constructed in
accordance with Section 712, or both. The minimum fire-resistance
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rating shall be 2 hours where the area is 300 square feet (57(9 m

more and 1 hour where the are¢etss than 300 square feet (27.§.m
415.8.5.2.2 Liquid storage roomsLiquid storage rooms shall be
constructed in accordance with the following requirements:

1. Rooms in excess of 500 square feet (46?}5 shall have at least
one exterior door approvedrfore department access.

2. Rooms shall be separated froother areas by fire barriers
constructed in accordance with Section 707 or horizontal
assemblies constructed in acamde with Section 712, or both.
The fire-resistance rating shall het less than 1 hour for rooms up

to 150 square feet (13.92)rin area and not legsean 2 hours where

the room is more than 150 square feet (13?.}3imnarea.
3. Shelving, racks and wainscottingp such areas shall be of
noncombustible construction or wood of not less than 1-inch (25
mm) nominal thickness.
4. Rooms used for the storage of Class | flammable liquids shall not
be located in a basement.
415.8.5.2.3 FloorsExcept for surfacing, floors of HPM rooms and
liquid storage rooms shall beof noncombustible liquid-tight
construction. Raised grating ové#loors shall beof noncombustible
materials.
415.8.5.3 Location.Where HPM rooms, liquid storage rooms and gas
rooms are provided, they shall haveledst one exterior wall and such
wall shall be not less &m 30 feet (9144 mm) from lot lines, including lot
lines adjacent to public ways.
415.8.5.4 Explosion controlExplosion control shall be provided where
required by Section 414.5.1.
415.8.5.5 Exits.Where two exits are requatefrom HPM rooms, liquid
storage rooms and gas rooms, one dbaltlirectly to the outside of the
building.
415.8.5.6 DoorsDoors in a fire baier wall, includingdoors to corridors,
shall be self-closing fire door assembligaving a fire-priction rating of

3
not less tharv4 hour.
415.8.5.7 VentilationMechanical exhaust ventilatn shall be provided in
liquid storage rooms, HPM rooms and gas rooms at the rate of not less

than 1 cubic foot per minute per square foot (0.044 f)sbiﬁfloor area or
six air changes per hour, whichevegigsater, for categories of material.
Exhaust ventilation for gas roomsashbe designed to operate at a
negative pressure in relation toetlsurrounding areas and direct the
exhaust ventilation to an exhaust system.
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415.8.5.8 Emergency alarm systemAn approved emergency alarm
system shall be provided for HPM rooms, liquid storage rooms and gas
rooms.

Emergency alarm-initiating devices adh be installed outside of each
interior exit door of such rooms.

Activation of an emergency alarmiiating device shall sound a local
alarm and transmit a signal to the emergency control station.

An approved emergency telephone system, local alarm manual pull
stations or other approved alarm-initig devices are allwed to be used
as emergency alarm-initiating devices.

415.8.6 Piping and tubing.

415.8.6.1 General.Hazardous production matel$ piping and tubing
shall comply with this section anthe applicable ASME code, as
determined by the registered design professional.

In accordance with section 4104.42 tbe Revised Code, the owner is
responsible for ensuring compliee with the ASME codes. The
construction documents shall eidtify the types and quantities of
hazardous materials proposed to be usedthe facility to the extent
necessary to enable the building offidialdetermine compliance with this
code and the fire code. The building official is not authorized to request
or review design calculations, ma specifications or construction
documents for the piping system tr ascertain compliance with the
applicable ASME code.

415.8.6.2 Supply piping and tubing.
415.8.6.2.1 HPM having a health-hazard ranking of 3 or H£ystems
supplying HPM liquids or gases haygia health-hazard ranking of 3 or
4 shall be welded throughout, except for connections, to the systems
that are within a ventilated enclosure if the material is a gas, or an
approvedmethod of drainage or containment is provided for the
connections if the material is a liquid.
415.8.6.2.2 Location in service corridorsHazardous production
materials supply piping or tubing service corridors shall be exposed
to view.
415.8.6.2.3 Excess flow controMhere HPM gases or liquids are
carried in pressurized piping abo%¥® pounds per square inch gauge
(psig) (103.4 kPa), excess flowrdrol shall be provided. Where the
piping originates from within a liqd storage room, HPM room or gas
room, the excess flow control shall lneated within the liquid storage



4101:1-4-01 78

room, HPM room or gas room. Wleethe piping originates from a
bulk source, the excess flow control shall be located as close to the
bulk source as practical.
415.8.6.3 Installations in corridorsand above other occupanciesThe
installation of HPM pipng and tubing within th space defined by the
walls of corridors and the floor or roof above, or in concealed spaces
above other occupancies, shall be in accordance with Section 415.8.6.2
and the following conditions:

1 Automatic sprinklers shall be irked within the space unless the
space is less than 6 inch@$2 mm) in the least dimension.

2 Ventilation 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 Where the piping or tubing is ed 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 enclosstall not be used as part of
the receptor.

4 HPM supply piping and tubing and nonmetallic waste lines shall be
separated from the corridor and fraocupancies other than Group H-

5 by fire barriers that have a firesistance rating of not less than 1
hour. Where gypsum wallboard is usgnts on the piping side of the
enclosure are not required to be taped, provided the joints occur over
framing members. Access openings into the enclosure shall be
protected by approved fireqiection-rated assemblies.

5 Readily accessible manual or automatic remotely activated fail-safe
emergency shutoff valves shall imstalled on piping and tubing other
than waste lines at the following locations:

5.1. At branch connectionstinthe fabrication area.

5.2. At entries into corridors.

Exception: Transverse crossings ofetltorridors by supply piping
that is enclosed within a ferroygpe or tube for the width of the
corridor need not comply with Items 1 through 5.

415.8.6.4 ldentification. Piping, tubing and HPM waste lines shall be
identified in accordance with ANSA13.1 to indicate the material being
transported.

415.8.7 Continuous gas detection system&.continuousgas detection

system shall be provided for HPY§ases when the physiological warning
threshold level of the gas is at glher level than the accepted PEL for the
gas and for flammable gasesancordance with Sections 415.8.7.1 and
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415.8.7.2.

415.8.7.1 Where requiredA continuous gas detection system shall
be provided in the areas identified in Sections 415.8.7.1.1 through
415.8.7.1.4.

415.8.7.1.1 Fabrication areasA continuous gas detection system
shall be provided in fabricatioareas when gas is used in the
fabrication area.

415.8.7.1.2 HPM roomsA continuous gas detection system shall
be provided in HPM rooms when gas is used in the room.
415.8.7.1.3 Gas cabinets, exhausted enclosures and gas rooms.
A continuous gas detection system shall be provided in gas
cabinets and exhausted enclosur@scontinuous gas detection
system shall be provided in gas rooms when gases are not located
in gas cabinets or exhausted enclosures.

415.8.7.1.4 Corridors. When gases are transported in piping
placed within the space defined the walls of a corridor and the
floor or roof above the corridor, a continuous gas detection system
shall be provided where pipinglscated and in the corridor.
Exception: A continuous gas detectionsggm is not required for
occasional transverse crossingfsthe corridors by supply piping
that is enclosed in a ferrousppi or tube for the width of the
corridor.

415.8.7.2 Gas detection system operationfhe continuous gas
detection system shall be camalf monitoring the room, area or
equipment in which the gas is located at or below all the following gas
concentrations:

1. Immediately dangerous to lifend health (IDLH) values when
the monitoring point is within an exhausted enclosure,
ventilated enclosure or gas cabinet.

2. Permissible exposure limit (PELgvels when the monitoring
point is in an area outside axhausted enclosure, ventilated
enclosure or gas cabinet.

3. For flammable gases, the momitay detection threshold level
shall be vapor concentrations @xcess of 2%ercent of the
lower flammable limit (LFL) when the monitoring is within or
outside an exhausted enclosuventilated enclosure or gas
cabinet.

4. Except as noted in this section, monitoring for highly toxic and
toxic gases shall also comply with Chapter 37 offiteecode

415.8.7.2.1 AlarmsThe gas detection systeshall initiate a local
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alarm and transmit a signal to the emergency control station when
a short-term hazard condition is detected. The alarm shall be both
visual and audible and shall gide warning both inside and
outside the area where the gas is detected. The audible alarm shall
be distinct from all other alarms.

415.8.7.2.2 Shutoff of gas supplyhe gas detection system shall
automatically close the shutoff lva at the source on gas supply
piping and tubing related to the system being monitored for which
gas is detected when a short-term hazard condition is detected.
Automatic closure of shutoff valves shall comply with the
following:

1. Where the gas detection sdimg point initiating the gas
detection system alarm is within a gas cabinet or exhausted
enclosure, the shutoff valve in the gas cabinet or exhausted
enclosure for the specific gas detected shall automatically
close.

2. Where the gas detection sdimg point initiating the gas
detection system alarm is within a room and compressed
gas containers are not in gga&abinets or an exhausted
enclosure, the shutoff valves al gas lines for the specific
gas detected shall automatically close.

3. Where the gas detection sdimg point initiating the gas
detection system alarm isithin a piping distribution
manifold enclosure, the shutoff valve supplying the
manifold for the compressed ggaontainer othe specific
gas detected shall automatically close.

Exception: Where the gas detection sampling point initiating
the gas detection system alarm is at the use location or within a
gas valve enclosure of a branlhe downstream of a piping
distribution manifold, the shutiovalve for the branch line
located in the piping distribiein manifold enclosure shall
automatically close.

415.8.8 Manual fire alarm systemAn approved manual fire alarm system
shall be provided throughout buildings containing Group H-5. Activation of
the alarm system shall initiate ack alarm and transmit a signal to the
emergency control station. The fireaah system shall be designed and
installed in accordanasith Section 907.
415.8.9 Emergency control stationAn emergency control station shall be
provided in accordance with Sections 415.8.9.1 through 415.8.9.3.
415.8.9.1 LocationThe emergency control stati shall be located on the

80
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premises at an approved locatmuiside the falication area.

415.8.9.2 Staffing. Trained personnel shall continuously staff the
emergency control station.

415.8.9.3 SignalsThe emergency control siam shall receive signals
from emergency equipment and afarand detection systems. Such
emergency equipment and alarm antedion systems shall include, but
not be limited to, the following where such equipment or systems are
required to be provided either in tltisapter or elsewhere in this code:

NoakwnNpE

Automatic sprinkler system alarm and monitoring systems.

Manual fire alarm systems.

Emergency alarm systems.

Continuous gas detection systems.

Smoke detection systems.

Emergency power system.

Automatic detection and alarm ssgms for pyrophoric liquids and
Class 3 water-reactive liquidsored in Section 1805.2.3.4 of thiee
code

Exhaust ventilation flow alarndevices for pyrophoric liquids and
Class 3 water-reactive liquids cabt exhaust ventilation systems
required in Section 1805.2.3.4 of tle code

415.8.10 Emergency power systenAn emergency power system shall be
provided in Group H-5 occupanciegere required in Section 415.8.10.1. The
emergency power system shall be geed to supply powesutomatically to
required electrical systems when thermal electrical supply system is
interrupted.
415.8.10.1 Required electrical systemsEmergency power shall be
provided for electrically operated equipment and connected control
circuits for the following systems:

HPM exhaust ventilation systems.

HPM gas cabinet ventilation systems.

HPM exhausted enclosure ventilation systems.

HPM gas room ventilation systems.

HPM gas detection systems.

Emergency alarm systems.

Manual fire alarm systems.

Automatic sprinkler systemmonitoring and alarm systems.
Automatic alarm and detectiaystems for pyrophoric liquids
and Class 3 water-reactive liquids required in Section
1805.2.3.4 of théire code

10.Flow alarm switches for pyrophorljuids and Class 3 water-
reactive liquids cabinet exhaugtntilation systems required in

©CoNok~wNE
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Section 1805.2.3.4 of tH&e code.
11.Electrically operated systems requirelsewhere in this code or

in the fire code applicable to the use, storage or handling of

HPM.
415.8.10.2 Exhaust ventilation system&xhaust ventilation systems are
allowed to be designed to operateat less than one-half the normal fan
speed on the emergency power system where it is demonstrated that the
level of exhaust will maintain a safe atmosphere.

415.8.11 Automatic sprinkler system potection in exhaust ducts for
HPM.

415.8.11.1 Exhaust ducts for HPMAnN approved automatic sprinkler
systemshall be provided in exhaust ductsnveying gases, vapors, fumes,
mists or dusts generated from HPMaiccordance with this section and the
mechanical code

415.8.11.2 Metallic and noncombustible nonmetallic exhaust ductn
approved automatic sprinkler system shall be provided in metallic and
noncombustible nonmetallic exhaust ducts when all of the following con-
ditions apply:

1 Where the largest cross-sectional diameter is equal to or greater than
10 inches (254 mm).

2 The ducts are within the building.

3 The ducts are conveying flammalgases, vapors or fumes.

415.8.11.3 Combustible nonmetallic exhaust ductdutomatic sprinkler

system protection shall be provided in combustible nhonmetallic exhaust

ducts where the largest cross-sectional diameter of the duct is equal to or

greater than 10 inches (254 mm).

Exceptions:

1 Ducts listed or approved for dpmations without automatic fire
sprinkler system protection.

2 Ducts not more than 12 feet &% mm) in length installed below
ceiling level.

415.8.11.4 Automatic sprinkler locations.Sprinkler systems shall be

installed at 12-foot (3658 mm) intergah horizontal dustand at changes

in direction. In verticabucts, sprinklers shall be installed at the top and at

alternate floor levels.

SECTION 416
APPLICATION OF FLAMMABLE FINISHES
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416.1 General.The provisions of this section shall apply to the construction,
installation and use of buildings and sturess, or parts therédor the spraying
of flammable paints, varnishes and laaguer other flammable materials or mix-
tures or compounds used for paintingrnishing, staining or similar purposes.
Such construction and equipment shall comply witHiteecode
416.2 Spray roomsSpray rooms shall be encloseih not less than 1-hour fire
barriers constructed in accordance w#kction 707 or horizontal assemblies
constructed in accordance with Section fr2yoth. Floors shall be waterproofed
and drained in an approved manner.
416.2.1 SurfacesThe interior surfaces of spray rooms shall be smooth and
shall be so constructed to permit theefipassage of exhaust air from all parts
of the interior and to facilitate waisty and cleaning, and shall be so designed
to confine residues within the roomluminum shall not be used.
416.3 Spraying spacesSpraying spaces shall be ventilated with an exhaust
system to prevent the accumulation @nfimable mist or vapors in accordance
with the mechanical code Where such spaces amot separately enclosed,
noncombustible spray curtains shall beoyided to restrict the spread of
flammable vapors.

416.3.1 SurfacesThe interior surfaces of spraying spaces shall be smooth and
continuous without edges; shall be smstructed to permit the free passage of
exhaust air from all parts of the interiand to facilitate washing and cleaning;
and shall be so designed to coefinesidues within the spraying space.
Aluminum shall not be used.

416.4 Spray boothsSpray booths shall be designed, constructed and operated in
accordance with thigre code

416.5 Fire protection.An automatic fire-extinguishing system shall be provided
in all spray, dip and immersing spaces atatage rooms and dhbe installed in
accordance with Chapter 9.

SECTION 417
DRYING ROOMS

417.1 General.A drying room or dry kiln instéd within a building shall be
constructed entirely of approved nonconttide materials or assemblies of such
materials regulated by thapproved rules or as rdged in the general and
specific sections of Chapter 4 for specatupancies and where applicable to the
general requirements of Chapter 28.
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417.2 Piping clearanceOverhead heating pipes shall have a clearance of not less
than 2 inches (51 mm) from comlbibée contents in the dryer.

417.3 Insulation.Where the operating temperature of the dryer is 175°F (79°C)
or more, metal enclosures shall be Iated from adjacent combustible materials
by not less than 12 inches (305 mm) of @aise, or the metal walls shall be lined

with"/a-inch (6.35 mm) insulating mill boarar other approved equivalent
insulation.

417.4 Fire protection. Drying rooms designed for high-hazard materials and
processes, including special occupancieprasided for in Chapter 4, shall be
protected by an approved automatic fisthgguishing system complying with the
provisions of Chapter 9.

SECTION 418
ORGANIC COATINGS

418.1 Building features.Manufacturing of organic caags shall be done only in
buildings that do not have pits or basements.

418.2 Location. Organic coating manufacturingperations and operations
incidental to or connectetierewith shall not be located buildings having other
occupancies.

418.3 Process millsMills operating with close elarances and that process
flammable and heat-sensitive materials, such as nitrocellulose, shall be located in
a detached building or noncombustible structure.

418.4 Tank storage.Storage areas for flammable and combustible liquid tanks
inside of structures shall be locatecbatibove grade and shall be separated from
the processing area by nossethan 2-hour fire barriec®nstructed in accordance
with Section 707 or horizontal assemblesstructed in accordance with Section
712, or both.

418.5 Nitrocellulose storage.Nitrocellulose storage shall be located on a
detached pad or in a sepaatructure or a room enclosed with no less than 2-
hour fire barriers constrted in accordance with Sgon 707 or horizontal
assemblies constructed in accordance with Section 712, or both.

418.6 Finished products. Storage rooms for finished products that are
flammable or combustible liquids shall be separated from the processing area by
not less than 2-hour fire barriers consted in accordance with Section 707 or
horizontal assemblies constructechttordance with Section 712, or both.
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SECTION 419
LIVE/WORK UNITS

419.1 General.A live/work unit is a dwelling unit or sleeping unit in which a
significant portion of the space includem@nresidential use that operated by
the tenant and shall comphyith Sections 419.1 through 419.8.

Exception: Dwelling or sleeping units that incladan office that is less than
10 percent of the area of the dwadji unit shall not be classified as a
live/work unit.

419.1.1 Limitations.The following shall apply to all live/work areas:

1 The live/work unit is permitted to be a maximum of 3,000 square feet
(279 nt);
2 The nonresidential area is permittedo®a maximum 50 percent of the
area of each live/work unit;
3 The nonresidential areairiction shall be limited tahe first or main
floor only of the live/work unit; and
4 A maximum of five nonresidential wogks or employees are allowed to
occupy the nonresidential area at any one time.
419.2 Occupancies.Live/work units shall beclassified as a Group R-2
occupancy. Separation requirements foumdSections 420 and 508 shall not
apply within the live/work unit when énlive/work unit is in compliance with
Section 419. High-hazard and storage occupancies shall not be permitted in a
live/work unit. The aggregate area of sige in the nonresidential portion of the
live/work unit shall be limited to 10 percent of the space dedicated to
nonresidential activities.

419.3 Means of egres€Except as modified by thisection, the provisions for
Group R-2 occupancies in Chapter 10 sapflly to the entire live/work unit.

419.3.1 Egress capacitylhe egress capacity for eaelement of the live/work
unit shall be based on the occupant léadthe function served in accordance
with Table 1004.1.1.

419.3.2 Sliding doorsWhere doors in a means of egress are of the horizontal-
sliding type, the force to slide the dotw its fully openposition shall not
exceed 50 pounds (220 N) with a pergeular force against the door of 50
pounds (220 N).

419.3.3 Spiral stairways.Spiral stairways that coafm to the requirements of
Section 1009.9 shall be permitted.

419.3.4 LocksEgress doors shall be permitted to be locked in accordance with
Exception 4 of Section 1008.1.9.3.

85
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419.4 Vertical openingsFloor openings between flotavels of a live/work unit
are permitted without enclosure.

419.5 Fire protection.The live/work unit shall be prvided with a monitored fire
alarm system where required by Be&c 907.2.9 and an #&matic sprinkler
system in accordance with Section 903.2.8.

419.6 Structural. Floor loading for the areas within a live/work unit shall be
designed to conform to Table 1607.1 lwhea the function within the space.

419.7 Accessibility.Accessibility shall be designed in accordance with Chapter
11.

419.8 Ventilation. The applicable requirements of timeechanical codeshall
apply to each area within the live/warkit for the function within that space.

SECTION 420
GROUPS I-1, R-1, R-2, R-3

420.1 General.Occupancies in Groups I-1, RR;2 and R-3 shall comply with
the provisions of this séon and other applicable provisions of this code.

420.2 Separation wallsWalls separating dwelling units in the same building,
walls separating sleeping units in the same building and walls separating dwelling
or sleeping units from other occupancoesmtiguous to them in the same building
shall be constructed as fire padns in accordance with Section 709.

420.3 Horizontal separation.Floor assemblies separating dwelling units in the
same buildings, floor assemblies separating sleeping units in the same building
and floor assemblies separating dwellingl@eping units from other occupancies
contiguous to them in the same builgli shall be constried as horizontal
assemblies in accordance with Section 712.

SECTION 421
HYDROGEN CUTOFF ROOMS

421.1 General.When required by thére code hydrogen cutoff rooms shall be
designed and constructed in ac@rde with Sections 421.1 through 421.8.

421.2 Definitions.The following words and terms shall, for the purposes of this
chapter and as used elsewhere in this code, have the meanings shown herein.
GASEOUS HYDROGEN SYSTEM. An assembly of piping, devices and
apparatus designed to generate, stayatain, distribute or transport a nontoxic,
gaseous hydrogen-containing mixture havendeast 95-perece hydrogen gas by
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volume and not more than 1-percent oxygen by volume. Gaseous hydrogen
systems consist of items such asmpoessed gas containers, reactors and
appurtenances, including pressure reguatpressure relief devices, manifolds,
pumps, compressors and interconmegpiping and tubing and controls.
HYDROGEN CUTOFF ROOM. A room or space that is intended exclusively
to house a gaseous hydrogen system.
421.3 Location.Hydrogen cutoff rooms shall not be located below grade.
421.4 Design and constructionHydrogen cutoff rooms shall be classified
with respect to occupancy in accordance with Section 302.1 and separated
from other areas of the building byot less than 1-hour fire barriers
constructed in accordance with 8em 707 or horizontal assemblies
constructed in accordance with Secti®, or both; or as required by Section
508.2, 508.3 or 508.4, as applicable.
421.4.1 Opening protectivesDoors within the fire barriers, including
doors to corridors, shall be self-slng in accordanceith Section 715.
Interior door openings shall be eetronically interlocked to prevent
operation of the hydrogen system whadwoors are opened or ajar or the
room shall be provided with a meafical exhaust ventilation system
designed in accordance with Section 421.4.1.1.
421.4.1.1 Ventilation alternative When an exhaust system is used in
lieu of the interlock systemequired by Section 421.4.1, exhaust
ventilation systems shall operatentiauously and shall be designed to
operate at a negative pressuredlation to the surrounding area. The
average velocity of ventilation atdHace of the door opening with the
door in the fully open position shall not be less than 60 feet per minute
(0.3048 m/s) with a minimum of 45 feet per minute (0.2287 m/s) at
any point in the door opening.
421.4.2 Windows Operable windows in interior walls shall not be permitted.
Fixed windows shall be permitted when in accordance with Section 715.
421.5 Ventilation. Cutoff rooms shall be provided with mechanical ventilation in
accordance with the applicable provisions for repair garages in Chapter 5 of the
mechanical code
421.6 Gas detection systenHydrogen cutoff rooms shall be provided with an
approved flammable gas detection system in accordance with Sections 421.6.1
through 421.6.3.
421.6.1 System desigriThe flammable gas detection system shall be listed
for use with hydrogen and any other flammable gases used in the room. The
gas detection system shall be designeatctivate when the level of flammable
gas exceeds 25 percent of the lower flammability limit (LFL) for the gas or
mixtures present at their antiaj@d temperature and pressure.
421.6.2 Operation Activation of the gas detection system shall result in all of
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the following:
Initiation of distinct audible and sual alarm signals both inside and

outside of the cutoff room.

Activation of the mechanal ventilation system.
421.6.3 Failure of the gas detection systerfRailure of the gasdetection system
shall result in activation of the mecheal ventilation system, cessation of
hydrogen generation and the sounding twbable signal in an approved location.
421.7 Explosion control Explosion control shall be provided in accordance with
Chapter 9 of théire code
421.8 Standby powerMechanical ventilation and galetection systems shall be
connected to a standby power system in accordance with Chapter 27.

SECTION 422
AMBULATORY HEALTH-CARE FACILITIES

422.1 General. Occupancies classified as Group B ambulatery—health care
facilities shall complywith the provisions of Sections 422.1 through-42428.7
and other applicable prmions of this code.
422.2 Separation. Ambulatory care facilities wherhe potential for four or more
care recipients are to be incapable sélf-preservation at any time, whether
rendered incapable by staff taff accepted responsiityl for a care recipient
already incapable, shall be separatedrfr adjacent spaces, corridors or tenants
with a fire partition installedn accordance with Section 708.
42—2—2422 3 Smoke—bame#s ompartments Smele—bame#s—shau—be—pr:ewded to

v ' . . ‘ 020 m2)
Mea—mm&m—e#%e—smeke—eencrpaﬁmems—pef—smmere the aggregate area
of one or more ambulatory care fatiis is greater than 10,000 square feet (929
n¥) on one story, the story shall be provideith a smoke barrier to subdivide the
story into no fewer than two smoke g@riments. The area of any one such
smoke compartment shall be not greater than 22, 500 square feet (209hen
travel distance from any point in a smoke compartment to a smoke barrier door
shall not exceed 200 feet (60 960 mm). The smoke barrier shall be installed in
accordance with Section 7Mith the exception that smoke barriers shall be
continuous from outside wall to an outsidell, a floor to a floor, or from a
smoke barrier to a smoke bagrior a combination thereof.
4223422 4 Refuge areaAtleastNot less tharB0 net square feet (2.8%)wperfor
eachnonambulatory—patierdare recipientshall be provided within the aggregate
area of corridors,—patiegdre recipientrooms, treatmenooms, lounge or dining
areas and other low-hazard areas-on-each-side-of-each-smokavihhimieach
smoke compartment. Each occupantaaf ambulatory care facility shall be
provided with access to a refuge areathout passing through or utilizing
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adjacent tenant spaces

422.4422.5 Independent egressA means of egress shall be provided from each
smoke compartment created by smoke bernathout having taeturn through
the smoke compartment from whimeans of egress originated.

422.5422.6 Automatic sprinkler systems.Automatic sprinkler systems shall be
provided for ambulatory care facilities in accordance with Section 903.2.2.
4226 422.7 Fire alarm systems.A fire alarm system shall be providddr
ambulatory care facilitiegh accordance with Section 907.2.2.1.

SECTION 423
STORM SHELTERS

423.1 General.In addition to other applicable requirements in this code, storm
shelters shall be construdten accordance with ICC-500.
423.1.1 Scope.This section applies to the construction of storm shelters
constructed as separate at#ted buildings or constructed as safe rooms within
buildings for the purpose of providing satfuge from storms that produce high
winds, such as tornados and hurricaneshSiructures shall be designated to be
hurricane shelters, tornadoetfers, or combined hurricane and tornado shelters.
423.2 Definitions.The following words and terms shall, for the purposes of this
chapter and as used elsewhere in this code, have the meanings shown herein.
STORM SHELTER. A building, structure or portioi§s) thereof, constructed in
accordance with ICC 500 and designated use during a severe wind storm
event, such as a hurricane or tornado.

Community storm shelter. A storm shelter not defined as a “Residential

Storm Shelter.”

Residential storm shelter.A storm shelter serving occupants of dwelling

units and having an occupant load not exceeding 16 persons.
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