
CHAPTER 4

SPECIAL DETAILED REQUIREMENTS BASED
ON USE AND OCCUPANCY

SECTION 401
SCOPE AND DEFINITION

401.1 De tailed use and oc cu pancy re quire ments. In ad di tion
to the oc cu pancy and con struc tion re quire ments in this code,
the pro vi sions of this chap ter ap ply to the spe cial uses and oc -
cu pan cies de scribed herein.

401.2 Def i ni tion—Fire Dis trict. The Fire Dis trict con sists of
that part of the city within the bound ary de scribed as fol lows: 

Be gin ning at the in ter sec tion of the cen ter line of Alas kan
Way and Clay Street; thence north east erly along the cen ter line
of Clay Street to an in ter sec tion with the cen ter line of Denny
Way; thence east erly along the cen ter line of Denny Way to an
in ter sec tion with the cen ter line of Yale Av e nue; thence south -
east erly along the cen ter line of Yale Av e nue to an in ter sec tion
with the cen ter line of In ter state High way 5; thence south erly
and south-east erly along the cen ter line of In ter state 5 to an in -
ter sec tion with the cen ter line of 7th Av e nue South; thence
south erly along the cen ter line of 7th Av e nue South to an in ter -
sec tion with the cen ter line of Dear born Street; thence west erly
along the cen ter line of Dear born Street to an in ter sec tion with
the cen ter line of Air port Way; thence north west erly along the
cen ter line of Air port Way to an in ter sec tion with the cen ter line 

of 4th Av e nue South; thence south erly along the cen ter line of
4th Av e nue South to an in ter sec tion with the cen ter line of
South Royal Brougham Way; thence west erly along said cen ter 
line of South Royal Brougham Way to an in ter sec tion with the
cen ter line of South Alas kan Way; thence south erly along the
cen ter line of South Alas kan Way to an in ter sec tion with the
cen ter line of South Mas sa chu setts Street, thence west erly
along the cen ter line of South Mas sa chu setts Street to the Outer 
Har bor Line in Elliott Bay, thence north erly and north west erly
along said Outer Har bor Line to an in ter sec tion with the cen ter
line of West Har ri son Street, thence east erly along the cen ter
line of West Har ri son Street to an in ter sec tion with the cen ter
line of Alas kan Way, then south east erly along the cen ter line of
Alas kan Way to the point of be gin ning.

Build ings and struc tures lo cated par tially within and par -
tially out side of the Fire Dis trict are con sid ered to be lo cated in
the Fire Dis trict. 

SECTION 402
COVERED MALL BUILDINGS

402.1 Scope. The pro vi sions of this sec tion shall ap ply to
build ings or struc tures de fined herein as cov ered mall build -
ings not ex ceed ing three floor lev els at any point nor more than
three sto ries above grade. Ex cept as spe cif i cally re quired by
this sec tion, cov ered mall build ings shall meet ap pli ca ble pro -
vi sions of this code.

Ex cep tions:

1. Foyers and lob bies of Groups B, R-1 and R-2 are not
re quired to com ply with this sec tion.

2. Build ings need not com ply with the pro vi sions of this
sec tion where they to tally com ply with other ap pli ca -
ble pro vi sions of this code.

402.2 Def i ni tions. The fol low ing words and terms shall, for
the pur poses of this chap ter and as used else where in this code,
have the mean ings shown herein.

AN CHOR BUILD ING. An ex te rior per im e ter build ing of a
group other than H hav ing di rect ac cess to a cov ered mall build -
ing but hav ing re quired means of egress in de pend ent of the
mall.

COVERED MALL BUILDING. A sin gle build ing en clos ing 
a num ber of ten ants and oc cu pants such as re tail stores, drink -
ing and din ing es tab lish ments, en ter tain ment and amuse ment
fa cil i ties, pas sen ger trans por ta tion ter mi nals, of fices, and other 
sim i lar uses wherein two or more ten ants have a main en trance
into one or more malls. For the pur pose of this chap ter, an chor
build ings shall not be con sid ered as a part of the cov ered mall
build ing.
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FOOD COURT. A pub lic seat ing area lo cated in the mall that
serves ad ja cent food prep a ra tion ten ant spaces.

GROSS LEASABLE AREA. The to tal floor area de signed
for ten ant oc cu pancy and ex clu sive use. The area of ten ant oc -
cu pancy is mea sured from the centerlines of joint par ti tions to
the out side of the ten ant walls. All ten ant ar eas, in clud ing ar eas
used for stor age, shall be in cluded in cal cu lat ing gross leasable
area.

MALL. A roofed or cov ered com mon pe des trian area within a
cov ered mall build ing that serves as ac cess for two or more ten -
ants and not to ex ceed three lev els that are open to each other.

402.3 Lease plan. Each cov ered mall build ing owner shall pro -
vide both the build ing and fire de part ments with a lease plan
show ing the lo ca tion of each oc cu pancy and its ex its af ter the
cer tif i cate of oc cu pancy has been is sued. No mod i fi ca tions or
changes in oc cu pancy or use shall be made from that shown on
the lease plan with out prior ap proval of the build ing of fi cial.

402.4 Means of egress. Each ten ant space and the cov ered mall 
build ing shall be pro vided with means of egress as re quired by
this sec tion and this code. Where there is a con flict be tween the
re quire ments of this code and the re quire ments of this sec tion,
the re quire ments of this sec tion shall ap ply.

402.4.1 De ter mi na tion of oc cu pant load. The oc cu pant
load per mit ted in any in di vid ual ten ant space in a cov ered
mall build ing shall be de ter mined as re quired by this code.
Means of egress re quire ments for in di vid ual ten ant spaces
shall be based on the oc cu pant load thus de ter mined.

402.4.1.1 Oc cu pant for mula. In de ter min ing re quired
means of egress of the mall, the num ber of oc cu pants for
whom means of egress are to be pro vided shall be based
on gross leasable area of the cov ered mall build ing (ex -
clud ing an chor build ings) and the oc cu pant load fac tor as 
de ter mined by the fol low ing equa tion.

OLF= (0.00007) (GLA) + 25     (Equa tion 4-1)

where:

OLF= The oc cu pant load fac tor (square feet per per -
son).

GLA= The gross leasable area (square feet).

402.4.1.2 OLF range. The oc cu pant load fac tor (OLF)
is not re quired to be less than 30 and shall not ex ceed 50.

402.4.1.3 An chor build ings. The oc cu pant load of an -
chor build ings open ing into the mall shall not be in -
cluded in com put ing the to tal num ber of oc cu pants for
the mall.

402.4.1.4 Food courts. The oc cu pant load of a food
court shall be de ter mined in ac cor dance with Sec tion
1004. For the pur poses of de ter min ing the means of
egress re quire ments for the mall, the food court oc cu pant 
load shall be added to the oc cu pant load of the cov ered
mall build ing as cal cu lated above.

402.4.2 Num ber of means of egress. Wher ever the dis -
tance of travel to the mall from any lo ca tion within a ten ant

space used by per sons other than em ploy ees ex ceeds 75 feet
(22 860 mm) or the ten ant space ex ceeds an oc cu pant load of 
50, not less than two means of egress shall be pro vided.

402.4.3 Ar range ments of means of egress. As sem bly oc -
cu pan cies with an oc cu pant load of 500 or more shall be so
lo cated in the cov ered mall build ing that their en trance will
be im me di ately ad ja cent to a prin ci pal en trance to the mall
and shall have not less than one-half of their re quired means
of egress open ing di rectly to the ex te rior of the cov ered mall
build ing.

402.4.3.1 An chor build ing means of egress. Re quired
means of egress for an chor build ings shall be pro vided
in de pend ently from the mall means of egress sys tem.
The oc cu pant load of an chor build ings open ing into the
mall shall not be in cluded in de ter min ing means of egress 
re quire ments for the mall. The path of egress travel of
malls shall not exit through an chor build ings. Malls ter -
mi nat ing at an an chor build ing where no other means of
egress has been pro vided shall be con sid ered as a
dead-end mall.

402.4.4 Dis tance to ex its. Within each in di vid ual ten ant
space in a cov ered mall build ing, the max i mum dis tance of
travel from any point to an exit or en trance to the mall shall
not ex ceed 200 feet (60 960 mm).

 The max i mum dis tance of travel from any point within a
mall to an exit shall not ex ceed 200 feet (60 960 mm).

402.4.5 Ac cess to ex its. Where more than one exit is re -
quired, they shall be so ar ranged that it is pos si ble to travel in 
ei ther di rec tion from any point in a mall to sep a rate ex its.
The min i mum width of an exit pas sage way or cor ri dor from
a mall shall be 66 inches (1676 mm).

Ex cep tion: Dead ends not ex ceed ing a length equal to
twice the width of the mall mea sured at the nar row est lo -
ca tion within the dead-end por tion of the mall.

402.4.5.1 Exit pas sage way en clo sures. Where exit pas -
sage way en clo sures pro vide a sec ond ary means of egress 
from a ten ant space, doors to the exit pas sage way en clo -
sures shall be 1-hour fire doors. Such doors shall be
self-clos ing and be so main tained or shall be au to -
matic-clos ing by smoke de tec tion.

402.4.6 Ser vice ar eas front ing on exit pas sage ways. Me -
chan i cal rooms, elec tri cal rooms, build ing ser vice ar eas and
ser vice el e va tors are per mit ted to open di rectly into exit pas -
sage ways pro vided that the exit pas sage way is sep a rated
from such rooms with 1-hour fire-re sis tance-rated walls and 
1-hour open ing protectives.

402.5 Mall width. For the pur pose of pro vid ing re quired egress,
malls are per mit ted to be con sid ered as cor ri dors but need not
com ply with the re quire ments of Sec tion 1005.1 of this code
where the width of the mall is as spec i fied in this sec tion.

402.5.1 Min i mum width. The min i mum width of the mall
shall be 20 feet (6096 mm). The mall width shall be suf fi -
cient to ac com mo date the oc cu pant load served. There shall
be a min i mum of 10 feet (3048 mm) clear exit width to a
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height of 8 feet (2438 mm) be tween any pro jec tion of a ten -
ant space bor der ing the mall and the near est ki osk, vend ing
ma chine, bench, dis play open ing, food court or other ob -
struc tion to means of egress travel.

402.6 Types of con struc tion. The area of any cov ered mall
build ing, in clud ing an chor build ings, of Type I, II, III and IV
con struc tion, shall not be lim ited pro vided the cov ered mall
build ing and at tached an chor build ings and park ing ga rages are 
sur rounded on all sides by a per ma nent open space of not less
than 60 feet (18 288 mm) and the an chor build ings do not ex -
ceed three sto ries in height. The al low able height and area of
an chor build ings greater than three stores in height shall com -
ply with Sec tion 503, as mod i fied by Sec tions 504 and 506. The 
con struc tion type of open park ing ga rages and en closed park -
ing ga rages shall com ply with Sec tions 406.3 and 406.4, re -
spec tively.

402.7 Fire-re sis tance-rated sep a ra tion. Fire-re sis tance-rated 
sep a ra tion is not re quired be tween ten ant spaces and the mall.
Fire-re sis tance-rated sep a ra tion is not re quired be tween a food
court and ad ja cent ten ant spaces or the mall.

402.7.1 At tached ga rage. An at tached ga rage for the stor -
age of pas sen ger ve hi cles hav ing a ca pac ity of not more than 
nine per sons and open park ing ga rages shall be con sid ered
as a sep a rate build ing where it is sep a rated from the cov ered
mall build ing by a fire bar rier hav ing a fire-re sis tance rat ing
of at least 2 hours.

Ex cep tion: Where an open park ing ga rage or en closed
park ing ga rage is sep a rated from the cov ered mall build -
ing or an chor build ing a dis tance greater than 10 feet
(3048 mm), the pro vi sions of Ta ble 602 shall ap ply. Pe -
des trian walk ways and tun nels which at tach the open
park ing ga rage or en closed park ing ga rage to the cov ered 
mall build ing or an chor build ing shall be con structed in
ac cor dance with Sec tion 3104.

402.7.2 Ten ant sep a ra tions. Each ten ant space shall be
sep a rated from other ten ant spaces by a fire par ti tion com -
ply ing with Sec tion 708. A ten ant sep a ra tion wall is not re -
quired be tween any ten ant space and the mall.

402.7.3 An chor build ing sep a ra tion. An an chor build ing
shall be sep a rated from the cov ered mall build ing by fire
walls com ply ing with Sec tion 705.

Ex cep tion: An chor build ings of not more than three sto -
ries above grade which have an oc cu pancy clas si fi ca tion
of the same uses per mit ted as ten ants of the cov ered mall
build ing shall be sep a rated by 2-hour fire-bar ri ers com -
ply ing with Sec tion 706.

402.7.3.1 Open ings be tween an chor build ing and
mall. Ex cept for the sep a ra tion be tween Group R-1
sleep ing units and the mall, open ings be tween an chor
build ings of Type IA, IB, IIA and IIB con struc tion and
the mall need not be pro tected.

[F] 402.8 Au to matic sprin kler sys tem. The cov ered mall
build ing and build ings con nected shall be equipped through out 
with an au to matic sprin kler sys tem in ac cor dance with Sec tion
903.3.1.1, which shall com ply with the fol low ing:

1. The au to matic sprin kler sys tem shall be com plete and
op er a tive through out oc cu pied space in the cov ered mall

build ing prior to oc cu pancy of any of the ten ant spaces.
Un oc cu pied ten ant spaces shall be sim i larly pro tected
un less pro vided with ap proved al ter nate pro tec tion.

2. Sprin kler pro tec tion for the mall shall be in de pend ent
from that pro vided for ten ant spaces or an chors. Where
ten ant spaces are sup plied by the same sys tem, they shall
be in de pend ently con trolled.

Ex cep tion: An au to matic sprin kler sys tem shall not be re -
quired in spaces or ar eas of open park ing ga rages con -
structed in ac cor dance with Sec tion 406.2.

402.8.1 Standpipe sys tem. The cov ered mall build ing shall 
be equipped through out with a standpipe sys tem as re quired 
by Sec tion 905.3.3.

402.9 Smoke con trol. A smoke con trol sys tem shall be pro -
vided where re quired for atriums in Sec tion 404.

402.10 Ki osks. Ki osks and sim i lar struc tures (tem po rary or
per ma nent) shall meet the fol low ing re quire ments:

1. Com bus ti ble ki osks or other struc tures shall not be lo -
cated within the mall un less con structed of any of the fol -
low ing ma te ri als:

1.1. Fire-re tar dant-treated wood com ply ing with
Sec tion 2303.2.

1.2. Foam plas tics hav ing a max i mum heat re lease
rate not greater than 100 kW (105 Btu/h) when
tested in ac cor dance with the ex hibit booth pro to -
col in UL 1975.

1.3. Alu mi num com pos ite ma te rial (ACM) hav ing a
flame spread in dex of not more than 25 and a
smoke-de vel oped in dex of not more than 450
when tested as an as sem bly in the max i mum
thick ness in tended for use in ac cor dance with
ASTM E 84.

2. Ki osks or sim i lar struc tures lo cated within the mall shall
be pro vided with ap proved fire sup pres sion and de tec -
tion de vices.

3. The min i mum hor i zon tal sep a ra tion be tween ki osks or
group ings thereof and other struc tures within the mall
shall be 20 feet (6096 mm).

4. Each ki osk or sim i lar struc ture or group ings thereof shall 
have a max i mum area of 300 square feet (28 m2).

402.11 Se cu rity grilles and doors. Hor i zon tal slid ing or ver ti -
cal se cu rity grilles or doors that are a part of a re quired means
of egress shall con form to the fol low ing:

1. They shall re main in the full open po si tion dur ing the pe -
riod of oc cu pancy by the gen eral pub lic.

2. Doors or grilles shall not be brought to the closed po si -
tion when there are more than 10 per sons oc cu py ing
spaces served by a sin gle exit or 50 per sons oc cu py ing
spaces served by more than one exit.

3. The doors or grilles shall be openable from within with -
out the use of any spe cial knowl edge or ef fort where the
space is oc cu pied.

4. Where two or more ex its are re quired, not more than
one-half of the ex its shall be per mit ted to in clude ei ther a
hor i zon tal slid ing or ver ti cal roll ing grille or doors.
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402.12 Standby Emer gency power. Cov ered mall build ings
ex ceed ing 50,000 square feet (4645 m2) shall be pro vided with
standby emer gency power sys tems that are ca pa ble of op er at -
ing the emer gency voice/alarm com mu ni ca tion sys tem.

[F] 402.13 Emer gency voice/alarm com mu ni ca tion sys tem.
Covered mall build ings ex ceed ing 50,000 square feet (4645
m2) in to tal floor area shall be pro vided with an emer gency
voice/alarm com mu ni ca tion sys tem. Emer gency voice/alarm
com mu ni ca tion sys tems serv ing a mall, re quired or oth er wise,
shall be ac ces si ble to the fire de part ment. The sys tem shall be
pro vided in ac cor dance with Sec tion 907.2.12.2.

402.14 Plas tic signs. Within ev ery store or level and from
sidewall to sidewall of each ten ant space fac ing the mall, plas tic 
signs shall be lim ited as spec i fied in Sec tions 402.14.1 through
402.14.5.

402.14.1 Area. Plas tic signs shall not ex ceed 20 per cent of
the wall area fac ing the mall.

402.14.2 Height and width. Plas tic signs shall not ex ceed a
height of 36 inches (914 mm), ex cept if the sign is ver ti cal,
the height shall not ex ceed 96 inches (2438 mm) and the
width shall not ex ceed 36 inches (914 mm).

402.14.3 Lo ca tion. Plas tic signs shall be lo cated a min i -
mum dis tance of 18 inches (457 mm) from ad ja cent ten ants.

402.14.4 Plas tics other than foam plas tics. Plas tics other
than foam plas tics used in signs shall be light-trans mit ting
plas tics com ply ing with Sec tion 2606.4 or shall have a
self-ig ni tion tem per a ture of 650°F (343°C) or greater when
tested in ac cor dance with ASTM D 1929, and a flame
spread in dex not greater than 75 and smoke-de vel oped in -
dex not greater than 450 when tested in the man ner in tended
for use in ac cor dance with ASTM E 84 or meet the ac cep -
tance cri te ria of Sec tion 803.2.1 when tested in ac cor dance
with NFPA 286.

402.14.4.1 En case ment. Edges and backs of plas tic
signs in the mall shall be fully en cased in metal.

402.14.5 Foam plas tics. Foam plas tics used in signs shall
have flame-re tar dant char ac ter is tics such that the sign has a
max i mum heat-re lease rate of 150 ki lo watts when tested in
ac cor dance with UL 1975 and the foam plas tics shall have
the phys i cal char ac ter is tics spec i fied in this sec tion. Foam
plas tics used in signs in stalled in ac cor dance with Sec tion
402.14 shall not be re quired to com ply with the flame
spread and smoke-de vel oped in dexes spec i fied in Sec tion
2603.3.

402.14.5.1 Den sity. The min i mum den sity of foam plas -
tics used in signs shall not be less than 20 pounds per cu -
bic foot (pcf) (320 kg/M3).

402.14.5.2 Thick ness. The thick ness of foam plas tic
signs shall not be greater than 1/2-inch (12.7 mm).

402.15 Fire de part ment ac cess to equip ment. Rooms or ar -
eas con tain ing con trols for air-con di tion ing sys tems, au to -
matic fire-ex tin guish ing sys tems or other de tec tion,
sup pres sion or con trol el e ments shall be iden ti fied for use by
the fire de part ment.

SECTION 403
HIGH-RISE BUILDINGS

403.1 Ap pli ca bil ity. The pro vi sions of this sec tion shall ap ply
to build ings hav ing oc cu pied floors lo cated more than 75 feet
(22 860 mm) above the low est level of fire de part ment ve hi cle
ac cess and to build ings with no fire de part ment ve hi cle ac cess
that have oc cu pied floors more than 35 feet above grade plane.

Ex cep tion: The pro vi sions of this sec tion shall not ap ply to
the fol low ing build ings and struc tures:

1. Air port traf fic con trol tow ers in ac cor dance with Sec -
tion 412.

2. Open park ing ga rages in ac cor dance with Sec tion
406.3.

3. Build ings with an oc cu pancy in Group A-5 in ac cor -
dance with Sec tion 303.1.

4. Low-haz ard spe cial in dus trial oc cu pan cies in ac cor -
dance with Sec tion 503.1.2.

5. Build ings with an oc cu pancy in Group H-1, H-2 or
H-3 in ac cor dance with Sec tion 415.

403.1.1 Predesign Con fer ence. At least 60 days prior to ap -
pli ca tion, the ap pli cant shall ar range a predesign con fer ence 
with the de sign team, the build ing of fi cial and the fire code
of fi cial, to re view the pro posed emer gency life safety sys -
tems for the build ing and the pro tec tion of the life safety sys -
tems. It is the pur pose of the meet ing to ob tain con cep tual
ap proval from the build ing of fi cial and the fire code of fi cial
of the pro posed sys tems and to al low for de sign based upon
the lat est state-of-the-art.

The build ing of fi cial and fire code of fi cial may re quire
suf fi cient doc u men ta tion, based upon ap pro pri ate anal y ses,
that the pro posal meets the in tent of na tion ally rec og nized
good prac tices.  The build ing per mit shall not be is sued un til
the build ing of fi cial and fire code of fi cial have ap proved, in
writ ing, the emer gency life safety sys tems for the build ing
and the pro tec tion of the life safety sys tems.  The doc u men -
ta tion of the predesign meet ing shall be re flected on the
plans for the build ing and be come a per ma nent part of the
De part ment of Plan ning and De vel op ment’s re cords.

The se quence and/or tim ing of op er a tion of smoke and
heat de tec tion sys tems shall be de ter mined at the predesign
con fer ence.
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In ter pre ta tion I403.1a:  Item 2 only in cludes build ings in
which park ing is the prin ci pal use.

In ter pre ta tion I403.1b:  For the pur pose of this sec tion, oc -
cu pied roof decks shall be con sid ered floors used for hu man
oc cu pancy where the oc cu pant load of the deck is 10 or more 
on the roof of a build ing not equipped with an au to matic
sprin kler sys tem or where the oc cu pant load is 50 or more on
the roof of a build ing that is equipped with an au to matic
sprin kler sys tem.



403.1.2 Testing. All mechanical and electrical equipment in-
stalled per approved plans and specifications pursuant to this
section shall be tested and proven to be in proper working con-
dition to the satisfaction of the fire code official before issuance
of the Certificate of Occupancy. Such systems shall be main-
tained in accordance with the Fire Code.

[F] 403.2 Automatic sprinkler system. Buildings and struc-
tures shall be equipped throughout with an automatic sprinkler
system 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 re-
quired in spaces or areas of:

1. Open parking garages in accordance with Section 406.3.

2. Telecommunications equipment buildings Areas or
spaces used exclusively for telecommunications
equipment, associated electrical power distribution
equipment and batteries and standby engines, pro-
vided that those spaces or areas are equipped through-
out with an automatic fire detection system smoke
detectors in accordance with Section 907.2 and are
separated from the remainder of the building with fire
barriers consisting of 1-hour fire-resistance-rated
walls and 2-hour fire-resistance-rated floor/ceiling
assemblies.

403.2.1 Sprinkler system design. Combination standpipe/
sprinkler risers using 6 inch pipe minimum, shall be used
with the sprinkler system interconnected between and
served from two standpipe risers. Shut-off valves, wa-
ter-flow devices, and check valves (or pressure reducing
valves) shall be provided on each floor at the sprinkler sys-
tem connection to each standpipe. Two four-way fire depart-
ment connections shall be provided on separate streets well
separated from each other. At least one of the fire depart-
ment connections shall be connected to the riser above a
riser isolation valve.

Exception: Dry pipe sprinkler systems serving parking
garages may be supplied separately from the standpipe
risers and use a single, separate two-way fire department
connection.

403.3 Reduction in fire-resistance rating. The fire-resis-
tance-rating reductions listed in Sections 403.3.1 and 403.3.2
shall be allowed in buildings that have sprinkler control valves
equipped with supervisory initiating devices and water-flow
initiating devices for each floor.

403.3.1 Type of construction. The following reductions in
the minimum construction type allowed in Table 601 shall
be allowed as provided in Section 403.3:

1. Type IA construction other than structural frame and
bearing walls shall be allowed to be reduced to Type
IB.

2. In other than Groups F-1, M and S-1, Type IB con-
struction other than structural frame and bearing walls
shall be allowed to be reduced to Type IIA.

3. The height and area limitations of the reduced con-
struction type shall be allowed to be the same as for
the original construction type.

403.3.2 Shaft enclosures. The required fire-resistance rat-
ing of the fire barrier walls enclosing vertical shafts, other
than exit enclosures and elevator hoistway enclosures, shall
be reduced to 1 hour where automatic sprinklers are in-
stalled within the shafts at the top and at alternate floor lev-
els.

403.4 Emergency escape and rescue. Emergency escape and
rescue openings required by Section 1025 are not required.

[F] 403.5 Automatic fire detection. Smoke detection shall be
provided in accordance with Section 907.2.12.1.

[F] 403.6 Emergency voice/alarm communication systems.
An emergency voice/alarm communication system shall be
provided in accordance with Section 907.2.12.2.

[F] 403.7 Fire department communications system. A
two-way fire department communications system shall be pro-
vided for fire department use in accordance with Section
907.2.12.3.

[F] 403.8 Fire command. A fire command center complying
with Section 911 shall be provided in a location approved by
the fire department.

403.9 Elevators. Elevator operation and installation shall be in
accordance with Chapter 30. In buildings with stories that are
located more than 160 feet (48 768 mm) above the lowest point
of fire department access, access to each floor shall be provided
by not less than two elevators served by separate machine
rooms.

403.10 No requirements. Standby power. A standby power
system complying with Section 2702 shall be provided for
standby power loads specified in Section 403.10.2.

403.10.1 Special requirements for standby power sys-
tems. If the standby system is a generator set inside a build-
ing, the system shall be located in a separate room enclosed
with 2-hour fire-resistance-rated fire barrier assemblies.
System supervision with manual start and transfer features
shall be provided at the fire command center.

403.10.2 Standby power loads. The following are classi-
fied as standby power loads:

1. Power and lighting for the fire command center re-
quired by Section 403.8;

2. Electrically powered fire pumps;

3. Ventilation and automatic fire detection equipment
for smokeproof enclosures.

Standby power shall be provided for elevators in accor-
dance with Section 3003.

403.11 Emergency power systems. An emergency power sys-
tem complying with Section 2702 and Section 403.11.2 shall
be provided for emergency power loads specified in Section
403.11.1.

403.11.1 Emergency power loads. The following are clas-
sified as emergency power loads:

1. Exit signs and means of egress illumination required
by Chapter 10;

2. Elevator car lighting;

3. Emergency voice/alarm communications systems;
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4. Automatic fire detection systems; and

5. Fire alarm systems.
6. Power and lighting for mechanical equipment rooms

and the fire command center required by Section
403.8;

7. Electrically powered fire pumps;
8. Ventilation and automatic fire detection equipment

for smokeproof enclosures;
9. Smoke control system; and

10. A selected elevator in each bank, in accordance with
Section 3016.6. A bank of elevators is a group of ele-
vators or a single elevator controlled by a common op-
erating system—all elevators that respond to a single
call button constitute a bank of elevators. All elevators
shall be transferable to emergency power.

403.11.2 Special requirements for emergency power sys-
tems. If the emergency system is a generator set inside a
building, the system shall be located in a separate room en-
closed with 2-hour fire-resistance-rated fire barrier assem-
blies. System supervision with manual start and transfer
features shall be provided at the fire command center.

Exception: A generator set with a fuel tank system not ex-
ceeding 660 gallons is not required to be located in a rated
room when installed in a sprinklered parking garage of
Type I or II construction, unless a 1-hour separation is re-
quired to separate control areas in accordance with Table
307.7(1).

403.12 Stairway door operation. Stairway doors other than
the exit discharge doors shall be permitted to be locked from
the stairway side. Stairway doors that are locked from the stair-
way side shall be capable of being unlocked simultaneously
without unlatching upon a signal from the fire command cen-
ter, and shall unlock automatically upon activation of a fire
alarm anywhere in the building.

403.12.1 Stairway communications system. A telephone
or other two-way communications system connected to an
approved constantly attended station shall be provided at
not less than every fifth floor in each required stairway
where the doors to the stairway are locked.

403.12.2 Stairway penthouses. All required exit stair-
ways shall terminate at the roof in a penthouse with a door
complying with Sections 1008.1.1 and 1008.1.2. The build-
ing official may approve an alternate design for rescue pur-
poses at the pre-design conference.

403.13 Smoke control. A smoke control system meeting the
requirements of Section 909 shall be provided.

403.13.1 403.13 Smokeproof exit enclosures. Every re-
quired stairway serving floors more than 75 feet (22 860 mm)
above the lowest level of fire department vehicle access shall
comply with Sections 909.20 and 1019.1.8.

Exception: Smokeproof enclosures are not required
where smoke control systems complying with Code Al-
ternate CA909 are provided.

403.14 Seismic considerations. For seismic considerations,
see Chapter 16.

403.15 Emergency operational plan. Prior to the issuance of a
Certificate of Occupancy, the owner-occupant of the building
shall assign a responsible person as the building’s Fire Safety Di-
rector to work with the fire chief in establishing an operational
plan for the building. The operational plan shall contain the
guideline procedures to be followed and responsibilities of the
fire department, building employees, and tenants under emer-
gency conditions including special provisions for persons with
disabilities. The plan shall also include procedures for opera-
tion, maintenance and testing of the life safety systems and the
allowable use and occupancy of each portion of the building.
One copy of the operational plan shall be filed with the fire chief,
and one shall be posted in the central control station, prior to is-
suance of the Certificate of Occupancy.

403.16 Signs.

403.16.1 Elevator lobbies. A sign shall be posted in every
lobby above each call switch noting that the elevators will be
recalled to the building lobby on fire alarm. This sign shall
warn persons not to use the elevator in the event of fire and
shall direct them to use the stairway or give other appropri-
ate directions for exiting.

EXCEPTION: Signs need not be posted in lobbies at
the main egress level when the means of egress are obvi-
ously identifiable if approved by the building official.

403.16.2 Main floor lobbies. A sign indicating the number of
each elevator shall be posted and maintained at each main floor
elevator lobby and at alternate floors of recall, when provided.

403.16.3 Stair reentry signs. A sign shall be posted on each
floor landing within a stairway indicating where re-entry is
provided into the building or indicating the location of tele-
phones or other means of two-way communication.

403.16.4 Other signs. Other signs required by this code, in-
cluding, but not limited to, stairway identification signs re-
quired by Section 1019.1.7 and exit signs required by
Section 1006, shall be provided.

SECTION 404
ATRIUMS

404.1 General. Vertical openings meeting the requirements of
this section are not required to be enclosed in other than Group
H occupancies.

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.
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Note: There is no limit on the number of cars that
may be in a bank, but there may not be more than
four cars within a common hoistway. See Section
3016.7.

Code Alternate CA403.12: In lieu of the stairway
communications system required by Section 403.12.1,
re-entry may be provided at approximately five-story in-
tervals at all times the building is occupied. A sign meet-
ing the requirements of Section 1011 for means of
egress identification shall identify each re-entry floor.
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ATRIUM. An opening connecting two or more stories
other than enclosed stairways, elevators, hoistways, es-
calators, plumbing, electrical, air-conditioning or other
equipment, which is closed at the top and not defined as a
mall. Stories, as used in this definition, do not include
balconies within assembly groups or mezzanines that
comply with Section 505.

404.1.2 Predesign conference. At least 60 days prior to ap-
plication, the applicant shall arrange a predesign conference
with the design team, the building official and the fire chief,
to review the proposed smoke control and life safety sys-
tems for the building. It is the purpose of the meeting to ob-
tain conceptual approval from the building official and the
fire chief of the proposed systems and to allow for a design
based upon the latest state-of-the-art.

The building official and fire chief may require sufficient
documentation, based upon appropriate analyses, that the
concept meets the intent of nationally recognized good
practices. The building permit shall not be issued until the
building official and fire chief have approved, in writing, the
smoke control and life safety systems for the building. The
documentation of the predesign meeting shall be reflected
on the plans for the building and become a permanent part of
the Department of Planning and Development’s records.

404.2 Use. The floor of the atrium shall not be used for other
than low fire hazard uses and only approved materials and dec-
orations in accordance with the International Fire Code 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 with
an automatic sprinkler system in accordance with Section
903.3.1.1.

[F] 404.3 Automatic sprinkler protection. An approved auto-
matic sprinkler system shall be installed throughout the entire
building.

Exceptions:

1. That area of a building adjacent to or above the atrium
need not be sprinklered provided that portion of the
building is separated from the atrium portion by a
2-hour fire-resistance-rated fire barrier wall or hori-
zontal assembly or both.

2. Where the ceiling of the atrium is more than 55 feet
(16 764 mm) above the floor any floor area open to the
atrium, sprinkler protection at the ceiling of the
atrium is not required.

404.4 Smoke control. A smoke control system shall be in-
stalled in accordance with Section 909.

Exceptions:

1. Smoke control is not required for floor openings
meeting the requirements of Section 707.2, Exception
2,7, 8 or 9.

2. Smoke control is not required for floor openings
meeting the requirements of Section 1019.1, Excep-
tion 8 or 9.

404.5 Enclosure of atriums. Atrium spaces shall be separated
from adjacent spaces by a 1-hour fire barrier wall.

Exceptions:

1. A glass wall forming a smoke partition where auto-
matic 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 and 12 inches (102 mm and 305
mm) away from the glass and so designed that the en-
tire surface of the glass is wet upon activation of the
sprinkler system. The glass shall be installed in a
gasketed frame so that the framing system deflects
without breaking (loading) the glass before the sprin-
kler system operates.

2. A glass-block wall assembly in accordance with Sec-
tion 2110 and having a 3/4-hour fire protection rating.

3. The adjacent spaces of any three floors of the atrium
shall not be required to be separated from the atrium
where such spaces are included in computing the atrium
volume for the design of the smoke control system.

404.6 Standby Emergency power. Equipment required to
provide smoke control shall be connected to an standby emer-
gency power system in accordance with Section 909.11.

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

404.8 Travel distance. In other than the lowest level of the
atrium, where the required means of egress is through the
atrium space, the portion of exit access travel distance within
the atrium space shall not exceed 200 feet (60 960 mm).
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Code Alternate CA404.5: The separation between the
atrium and tenant spaces that are not guest rooms or dwell-
ing units may be omitted on four floors when:

1. The building is of Type IA or IB construction.

2. The perimeter of the opening is protected by draft cur-
tains and a row of automatic sprinkler heads not more
than six feet (1829 mm) on center as required for esca-
lator protection;

3. All spaces of the building separated from the atrium
by less than one-hour fire-resistive construction are
equipped with an automatic smoke detection system;

4. Tenant spaces open to the atrium have access to two
enclosed exits separated by one-half the building diag-
onal with one exit located so that occupants can exit in
a direction away from the atrium. For the purpose of
this requirement “away from the atrium” means not
being forced to exit parallel and adjacent to the atrium
opening. “Areas open to the atrium” are those areas
that are not separated from the atrium with at least a
one hour fire barrier.

Code Alternate CA404.6: Emergency power is not re-
quired for smoke control systems in buildings that have at
least two exits and atria with a total volume of less than
40,000 cubic feet (1133 m

3
).
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SECTION 405
UNDERGROUND BUILDINGS

405.1 General. The provisions of this section apply to building
spaces having a floor level used for human occupancy more
than 30 feet (9144 mm) below the lowest level of exit dis-
charge.

Exceptions:

1. One- and two-family dwellings, sprinklered in accor-
dance with Section 903.3.1.3.

2. Parking garages with automatic fire suppression sys-
tems in compliance with Section 405.3.

3. Fixed guideway transit systems that comply with
NFPA 130 as amended.

4. Grandstands, bleachers, stadiums, arenas and similar
facilities.

5. Where the lowest story is the only story that would
qualify the building as an underground building and
has an area not exceeding 1,500 square feet (139 m2)
and has an occupant load less than 10.

405.2 Construction requirements. The underground portion
of the building shall be of Type I construction.

[F] 405.3 Automatic sprinkler system. The highest level of
exit discharge serving the underground portions of the building
and all levels below shall be equipped with an automatic sprin-
kler system installed in accordance with Section 903.3.1.1.
Water-flow switches and control valves shall be supervised in
accordance with Section 903.4.

405.4 Compartmentation. Compartmentation shall be in ac-
cordance with Sections 405.4.1 through 405.4.3.

405.4.1 Number of compartments. A building having a
floor level more than 60 feet (18 288 mm) below the lowest
level of exit discharge shall be divided into a minimum of
two compartments of approximately equal size. Such
compartmentation shall extend through the highest level of
exit discharge serving the underground portions of the
building and all levels below.

Exception: The lowest story need not be compartmented
where the area does not exceed 1,500 square feet (139
m2) and has an occupant load of less than 10.

405.4.2 Smoke barrier penetration. The separation be-
tween the two compartments shall be of minimum 1-hour
fire barrier wall construction that shall extend from floor
slab to floor deck above. Openings between the two com-
partments shall be limited to plumbing and electrical piping
and conduit penetrations firestopped in accordance with
Section 712. Doorways shall be protected by fire door as-
semblies that are automatic-closing by smoke detection in
accordance with Section 715.3 and shall be provided with
gasketing and a drop sill to minimize smoke leakage. Where
provided, each compartment shall have an air supply and an
exhaust system independent of the other compartments.

405.4.3 Elevators. Where elevators are provided, each
compartment shall have direct access to an elevator. Where
an elevator serves more than one compartment, an elevator
lobby shall be provided and shall be separated from each

compartment by a 1-hour fire barrier wall. Doors shall be
gasketed, have a drop sill, and be automatic-closing by
smoke detection installed in accordance with Section
907.10.

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

405.5.1 Control system. A smoke control system is re-
quired to control the migration of products of combustion in
accordance with Section 909 and the provisions of this sec-
tion. Smoke control shall restrict movement of smoke to the
general area of fire origin and maintain means of egress in a
usable condition.

405.5.2 Smoke exhaust system. Where compartmentation
is required, each compartment shall have an independent
smoke control system. The system shall be automatically
activated and capable of manual operation in accordance
with Section 907.2.18.

[F] 405.6 Fire alarm systems. A fire alarm system shall be
provided where required by Section 907.2.19.

[F] 405.7 Public address. A public address system shall be
provided where required by Section 907.2.19.1.

405.8 Means of egress. Means of egress shall be in accordance
with Sections 405.8.1 and 405.8.2.

405.8.1 Number of exits. Each 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 one exit and shall also have an exit access door-
way into the adjoining compartment.

405.8.2 Smokeproof enclosure. Every required stairway
serving floor levels more than 30 feet (9144 mm) below its
level of exit discharge shall comply with the requirements
for a smokeproof enclosure as provided in Section 1019.1.8.

[F] 405.9 No requirements. Standby power. A standby power
system complying with Section 2702 shall be provided standby
power loads specified in Section 405.9.1.

405.9.1 Standby power loads. The 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 for elevators in accor-
dance with Section 3003.

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

[F] 405.10 Emergency power. An emergency power system
complying with Section 2702 shall be provided for emergency
power loads specified in Section 405.10.1.

405.10.1 Emergency power loads. The following loads are
classified as emergency power loads:

1. Emergency voice/alarm communications systems.
2. Fire alarm systems.
3. Automatic fire detection systems.
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4. El e va tor car light ing. 
5. Means of egress and exit sign il lu mi na tion as re quired

by Chap ter 10.
6. Smoke con trol sys tems.
7. Ven ti la tion and au to matic fire de tec tion equip ment

for smokeproof en clo sures.
8. Fire pumps.
9. A se lected el e va tor in each bank in ac cor dance with

Sec tion 3016.7. A bank of el e va tors is a group of el e va -
tors or a sin gle el e va tor con trolled by a com mon op er at -
ing sys tem—all el e va tors that re spond to a sin gle call
but ton con sti tute a bank of el e va tors. All el e va tors shall
be trans fer able to emer gency power.

405.11 Standpipe sys tem. The un der ground build ing shall be
equipped through out with a standpipe sys tem in ac cor dance
with Sec tion 905.

SECTION 406
MOTOR-VEHICLE-RELATED OCCUPANCIES

406.1 Pri vate ga rages and car ports.

406.1.1 Clas si fi ca tion. Build ings or parts of build ings clas -
si fied as Group U oc cu pan cies be cause of the use or char ac -
ter of the oc cu pancy shall not ex ceed 1,000 square feet (93
m2) in area or one story in height ex cept as pro vided in Sec -
tion 406.1.2. Any build ing or por tion thereof that ex ceeds
the lim i ta tions spec i fied in this sec tion shall be clas si fied in
the oc cu pancy group other than Group U that it most nearly
re sem bles.

406.1.2 Area in crease. Group U oc cu pan cies used for the
stor age of pri vate or plea sure-type mo tor ve hi cles where no
re pair work is done or fuel dis pensed are per mit ted to be
3,000 square feet (279 m2), when the fol low ing pro vi sions
are met:

1. For a mixed oc cu pancy build ing, the ex te rior wall and
open ing pro tec tion for the Group U por tion of the
build ing shall be as re quired for the ma jor oc cu pancy
of the build ing. For such mixed oc cu pancy build ing,
the al low able floor area of the build ing shall be as per -
mit ted for the ma jor oc cu pancy con tained therein.

2. For a build ing con tain ing only a Group U oc cu pancy,
the ex te rior wall and open ing pro tec tion shall be as re -
quired for a Group R-1 or R-2 oc cu pancy.

 More than one 3,000-square-foot (279 m2) Group U oc -
cu pancy shall be per mit ted to be in the same build ing, pro -
vided each 3,000-square-foot (279 m2) area is sep a rated by
fire walls com ply ing with Sec tion 705.

406.1.3 Ga rages and car ports. Car ports shall be open on at 
least two sides. Car port floor sur faces shall be of ap proved
noncombustible ma te rial. Car ports not open on at least two

sides shall be con sid ered a ga rage and shall com ply with the
pro vi sions of this sec tion for ga rages.

Ex cep tion: As phalt sur faces shall be per mit ted at
ground level in car ports.

 The area of floor used for park ing of au to mo biles or other
ve hi cles shall be sloped to fa cil i tate the move ment of liq uids 
to a drain or to ward the main ve hi cle en try door way.

406.1.4 Sep a ra tion. Sep a ra tions shall com ply with the fol -
low ing:

1. The pri vate ga rage shall be sep a rated from the dwell -
ing unit and its at tic area by means of a min i mum
1/2-inch (12.7 mm) gyp sum board ap plied to the ga -
rage side. Ga rages be neath hab it able rooms shall be
sep a rated from all hab it able rooms above by not less
than 5/8-inch Type X gyp sum board or equiv a lent.
Door open ings be tween a pri vate ga rage and the
dwell ing unit shall be equipped with ei ther solid
wood doors, or solid or hon ey comb core steel doors
not less than 13/8 inches (34.9 mm) thick, or doors in
com pli ance with Sec tion 715.3.3. Open ings from a
pri vate ga rage di rectly into a room used for sleep ing
pur poses shall not be per mit ted.

2. Ducts in a pri vate ga rage and ducts pen e trat ing the
walls or ceil ings sep a rat ing the dwell ing unit from the
ga rage shall be con structed of a min i mum 0.019-inch
(0.48 mm) sheet steel and shall have no open ings into
the ga rage.

3. A sep a ra tion is not re quired be tween a Group R-3 and
U car port pro vided the car port is en tirely open on two
or more sides and there are not en closed ar eas above.

406.2 Parking ga rages.

406.2.1 Clas si fi ca tion. Parking ga rages shall be clas si fied
as ei ther open, as de fined in Sec tion 406.3, or en closed and
shall meet the ap pro pri ate cri te ria in Sec tion 406.4. Also see 
Sec tion 508 for spe cial pro vi sions for park ing ga rages.

406.2.2 Clear height. The clear height of each floor level in
ve hi cle and pe des trian traf fic ar eas shall not be less than 7
feet (2134 mm) 6 feet 6 inches (1981 mm). Ve hi cle and pe -
des trian ar eas ac com mo dat ing van-ac ces si ble park ing re -
quired by Sec tion 1106.5 shall con form to ICC A117.1.

406.2.3 Guards. Guards shall be pro vided in ac cor dance
with Sec tion 1012 at ex te rior and in te rior ver ti cal open ings
on floor and roof ar eas where ve hi cles are parked or moved
and where the ver ti cal dis tance to the ground or sur face di -
rectly be low ex ceeds 30 inches (762 mm).

406.2.4 Ve hi cle bar ri ers. Park ing ar eas shall be pro vided
with ex te rior or in te rior walls or ve hi cle bar ri ers, ex cept at
pe des trian or ve hic u lar ac cesses, de signed in ac cor dance
with Sec tion 1607.7. Ve hi cle bar ri ers not less than 2 feet
(607 mm) high shall be placed at the ends of drive lanes, and
at the end of park ing spaces where the dif fer ence in ad ja cent
floor el e va tion is greater than 1 foot (305 mm).

406.2.5 Ramps. Ve hi cle ramps shall not serve as an exit el e -
ment.

406.2.6 Floor sur face. Parking sur faces shall be of con crete 
or sim i lar noncombustible and nonabsorbent ma te ri als.
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Ex cep tion: As phalt park ing sur faces are per mit ted at
ground level.

 The area of floor used for park ing of au to mo biles or other
ve hi cles shall be sloped to fa cil i tate the move ment of liq uids 
to a drain or to ward the main ve hi cle en try door way.

406.2.7 Mixed sep a ra tion. Parking ga rages shall be sep a -
rated from other oc cu pan cies in ac cor dance with Sec tion
302.3.

406.2.8 Spe cial haz ards. Con nec tion of a park ing ga rage
with any room in which there is a fuel-fired ap pli ance shall
be by means of a ves ti bule pro vid ing a two-door way sep a ra -
tion.

Ex cep tion: A sin gle door shall be al lowed pro vided the
sources of ig ni tion in the ap pli ance are at least 18 inches
(457 mm) above the floor.

406.2.9 At tached to rooms. Open ings from a park ing ga -
rage di rectly into a room used for sleep ing pur poses shall
not be per mit ted.

406.3 Open park ing ga rages.

406.3.1 Scope. Ex cept where spe cific pro vi sions are made
in the fol low ing sub sec tions, other re quire ments of this
code shall ap ply.

406.3.2 Def i ni tions. The fol low ing words and terms shall,
for the pur poses of this chap ter and as used else where in this
code, have the mean ings shown herein.

ME CHAN I CAL-AC CESS OPEN PARKING GA -
RAGES. Open park ing ga rages em ploy ing park ing ma -
chines, lifts, el e va tors or other me chan i cal de vices for
ve hi cles mov ing from and to street level and in which
pub lic oc cu pancy is pro hib ited above the street level.

OPEN PARKING GA RAGE. A struc ture or por tion of
a struc ture with the open ings as de scribed in Sec tion
406.3.3.1 on two or more sides that is used for the park -
ing or stor age of pri vate mo tor ve hi cles as de scribed in
Sec tion 406.3.4. 

RAMP-AC CESS OPEN PARKING GA RAGES.
Open park ing ga rages em ploy ing a se ries of con tin u -
ously ris ing floors or a se ries of in ter con nect ing ramps
be tween floors per mit ting the move ment of ve hi cles un -
der their own power from and to the street level.

406.3.3 Con struc tion. Open park ing ga rages shall be of
Type I, II or IV con struc tion. Open park ing ga rages shall
meet the de sign re quire ments of Chap ter 16. For ve hi cle
bar ri ers, see Sec tion 406.2.4.

406.3.3.1 Open ings. For nat u ral ven ti la tion pur poses,
the ex te rior side of the struc ture shall have uni formly dis -
trib uted open ings on two or more sides. The area of such
open ings in ex te rior walls on a tier must be at least 20
per cent of the to tal per im e ter wall area of each tier. The
ag gre gate length of the open ings con sid ered to be pro -
vid ing nat u ral ven ti la tion shall con sti tute a min i mum of
40 per cent of the per im e ter of the tier. In te rior walls shall
be at least 20 per cent open with uni formly dis trib uted
open ings.

Ex cep tion: Open ings are not re quired to be dis trib -
uted over 40 per cent of the build ing per im e ter where
the re quired open ings are uni formly dis trib uted over
two op pos ing sides of the build ing.

406.3.4 Uses. Mixed uses shall be al lowed in the same
build ing as an open park ing ga rage sub ject to the pro vi sions
of Sec tions 302.3, 402.7.1, 406.3.13, 508.3, 508.4 and
508.7.

406.3.5 Area and height. Area and height of open park ing
ga rages shall be lim ited as set forth in Chap ter 5 for Group
S-2 oc cu pan cies and as fur ther pro vided for in Sec tion
302.3.

406.3.5.1 Sin gle use. When the open park ing ga rage is
used ex clu sively for the park ing or stor age of pri vate mo -
tor ve hi cles, with no other uses in the build ing, the area
and height shall be per mit ted to com ply with Ta ble
406.3.5, along with in creases al lowed by Sec tion
406.3.6.

Ex cep tion: The grade-level tier is per mit ted to con -
tain an of fice, wait ing and toi let rooms hav ing a to tal
com bined area of not more than 1,000 square feet (93
m2). Such area need not be sep a rated from the open
park ing ga rage.

 In open park ing ga rages hav ing a spi ral or slop ing
floor, the hor i zon tal pro jec tion of the struc ture at any
cross sec tion shall not ex ceed the al low able area per
park ing tier. In the case of an open park ing ga rage hav ing
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TABLE 406.3.5
OPEN PARKING GARAGES AREA AND HEIGHT

TYPE OF CONSTRUCTION
AREA PER TIER

(square feet)

HEIGHT (in tiers)

Ramp access

Mechanical access

Automatic sprinkler system

No Yes

IA Unlimited Unlimited Unlimited Unlimited

IB Unlimited 12 tiers 12 tiers 18 tiers

IIA 50,000 10 tiers 10 tiers 15 tiers

IIB 50,000 8 tiers 8 tiers 12 tiers

IV 50,000 4 tiers 4 tiers 4 tiers

For SI: 1 square foot = 0.0929 m2.
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a continuous spiral floor, each 9 feet 6 inches (2896 mm)
of height, or portion thereof, shall be considered a tier.

The clear height of a parking tier shall not be less than 6
feet 6 inches (1981 mm) 7 feet (2134 mm), except that a
lower clear height is permitted in mechanical-access open
parking garages where approved by the building official.

406.3.6 Area and height increases. The allowable area and
height of open parking garages shall be increased in accor-
dance with the provisions of this section. Garages with sides
open on three-fourths of the building perimeter are permit-
ted to be increased by 25 percent in area and one tier in
height. Garages with sides open around the entire building
perimeter are permitted to be increased 50 percent in area
and one tier in height. For a side to be considered open under
the above provisions, the total area of openings along the
side shall not be less than 50 percent of the interior area of
the side at each tier, and such openings shall be equally dis-
tributed along the length of the tier.

Allowable tier areas in Table 406.3.5 shall be increased
for open parking garages constructed to heights less 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 shall have continuous horizon-
tal 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 part of such larger tier shall be more than 200 feet (60
960 mm) horizontally from such an opening. In addition,
each such opening shall face a street or yard accessible to a
street with a width of at least 30 feet (9144 mm) for the full
length of the opening, and standpipes shall be provided in
each such tier.

Open parking garages of Type IB and II construction,
with all sides open, shall be unlimited in allowable area
where the height does not exceed 75 feet (22 860 mm). For a
side to be considered open, the total area of openings along
the side shall not be less than 50 percent of the interior area
of the side at each tier, and such openings shall be equally
distributed along the length of the tier. All portions of tiers
shall be within 200 feet (60 960 mm) horizontally from such
openings.

406.3.7 Location on property. Exterior walls and openings
in exterior walls shall comply with Tables 601 and 602. The
distance from an adjacent lot line shall be determined in ac-
cordance with Table 602 and Section 704.

406.3.8 Means of egress. Where persons other than parking
attendants are permitted, open parking garages shall meet
the means of egress requirements of Chapter 10. Where no
persons other than parking attendants are permitted, there
shall not be less than two 36-inch-wide (914 mm) exit stair-
ways. Lifts shall be permitted to be installed for use of em-
ployees only, provided they are completely enclosed by
noncombustible materials.

406.3.9 Standpipes. Standpipes shall be installed where re-
quired by the provisions of Chapter 9.

406.3.10 Sprinkler systems. Where required by other pro-
visions or this code, automatic sprinkler systems and stand-

pipes shall be installed in accordance with the provisions of
Chapter 9.

406.3.11 Enclosure of vertical openings. Enclosure shall
not be required for vertical openings except as specified in
Section 406.3.8.

406.3.12 Ventilation. Ventilation, other than the percentage
of openings specified in Section 406.3.3.1, shall not be re-
quired.

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

1. Vehicle repair work.

2. Parking of buses, trucks and similar vehicles.

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

4. Dispensing of fuel.

406.4 Enclosed parking garages.

406.4.1 Heights and areas. Enclosed vehicle parking ga-
rages and portions thereof that do not meet the definition of
open parking garages shall be limited to the allowable
heights and areas specified in Table 503. Roof parking is
permitted.

406.4.2 Ventilation. A mechanical ventilation system shall
be provided in accordance with the International Mechani-
cal Code.

406.5 Motor fuel-dispensing facilities.

406.5.1 Construction. Motor fuel-dispensing facilities
shall be constructed in accordance with the International
Fire Code and this section.

406.5.2 Canopies. Canopies under which fuels are dis-
pensed shall have a clear, unobstructed height of not less
than 13 feet 6 inches (4115 mm) to the lowest projecting ele-
ment in the vehicle drive-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-hour
fire resistance. Combustible materials used in or on a can-
opy shall comply with one of the following:

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

2. Plastics covered by aluminum facing having a mini-
mum thickness of 0.010 inch (0.30 mm) or corro-
sion-resistant steel having a minimum base metal
thickness of 0.016 inch (0.41 mm). The plastic shall
have a flame spread index of 25 or less and a
smoke-developed index of 450 or less when tested in
the form intended for use in accordance with ASTM E
84 and a self-ignition temperature of 650°F (343°C)
or greater when tested in accordance with ASTM D
1929; or

3. Panels constructed of light-transmitting plastic mate-
rials shall be permitted to be installed in canopies
erected over motor vehicle fuel-dispensing station
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fuel dispensers, provided the panels are located at
least 10 feet (3048 mm) from any building on the
same property and face yards or streets not less than
40 feet (12 192 mm) in width on the other sides. The
aggregate areas of plastics shall not exceed 1,000
square feet (93 m2). The maximum area of any indi-
vidual panel shall not exceed 100 square feet (9.3 m2).

406.6 Repair garages.

406.6.1 General. Repair garages shall be constructed in ac-
cordance with the International Fire Code and this section.
This occupancy shall not include motor fuel-dispensing fa-
cilities, as regulated in Section 406.5.

406.6.2 Mixed uses. Mixed uses shall be allowed in the
same building as a repair garage subject to the provisions of
Section 302.3.

406.6.3 Ventilation. Repair garages shall be mechanically
ventilated in accordance with the International Mechanical
Code. The ventilation system shall be controlled at the en-
trance to the garage.

406.6.4 Floor surface. Repair garage floors shall be of con-
crete or similar noncombustible and nonabsorbent materi-
als.

Exception: Slip-resistant, nonabsorbent, interior floor
finishes having a critical radiant flux not more than 0.45
W/cm2, as determined by NFPA 253, shall be permitted.

406.6.5 Heating equipment. Heating equipment shall be
installed in accordance with the International Mechanical
Code.

[F] 406.6.6 Gas detection system. Repair garages used for
repair of vehicles fueled by nonodorized gases, such as hy-
drogen and nonodorized LNG, shall be provided with an ap-
proved flammable gas-detection system.

[F] 406.6.6.1 System design. The flammable gas-detec-
tion system shall be calibrated to the types of fuels or
gases used by vehicles to be repaired. The gas detection
system shall be designed to activate when the level of
flammable gas exceeds 25 percent of the lower explosive
limit. Gas detection shall also be provided in lubrication
or chassis repair pits of garages used for repairing
nonodorized LNG-fueled vehicles.

[F] 406.6.6.2 Operation. Activation of the gas detection
system shall result in all of the following:

1. Initiation of distinct audible and visual alarm sig-
nals in the repair garage.

2. Deactivation of all heating systems located in the
repair garage.

3. Activation of the mechanical ventilation system,
where the system is interlocked with gas detection.

[F] 406.6.6.3 Failure of the gas detection system. Fail-
ure of the gas detection system shall result in the deacti-
vation of the heating system, activation of the
mechanical ventilation system when the system is inter-

locked with the gas detection system and cause a trouble
signal to sound in an approved location.

SECTION 407
GROUP I-2

407.1 General. Occupancies in Group I-2 shall comply with
the provisions of this section and other applicable provisions of
this code.

407.2 Corridors. Corridors in occupancies in Group I-2 shall
be continuous to the exits and separated from other areas in ac-
cordance with Section 407.3 except spaces conforming to Sec-
tions 407.2.1 through 407.2.4.

407.2.1 Spaces of unlimited area. Waiting areas and simi-
lar spaces constructed as required for corridors shall be per-
mitted to be open to a corridor, only where all of the
following criteria are met:

1. The spaces are not occupied for patient sleeping units,
treatment rooms, hazardous or incidental use areas as
defined in Section 302.1.1.

2. The open space is protected by an automatic fire de-
tection system installed in accordance with 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 accordance with
Section 907, or the smoke compartment in which the
spaces are located is equipped throughout with
quick-response sprinklers in accordance with Section
903.3.2.

4. The space is arranged so as not to obstruct 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
constructed as required for corridors.

407.2.3 Mental health treatment areas. Areas wherein
mental health patients who are not capable of self-preserva-
tion are housed, or group meeting or multipurpose therapeu-
tic spaces other than incidental use areas as defined in
Section 302.1.1, under continuous supervision by facility
staff, shall be permitted to be open to the corridor, where the
following criteria are met:

1. Each area does not exceed 1,500 square feet (140 m2).

2. The area is located to permit supervision by the facil-
ity staff.

3. The area is arranged so as not to obstruct any access to
the required exits.

4. The area is equipped with an automatic fire 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.
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407.2.4 Gift shops. Gift shops less than 500 square feet
(46.5 m2) in area shall be permitted to be open to the corridor
provided the gift shop and storage areas are fully
sprinklered and storage areas are protected in accordance
with Section 302.1.1.

407.3 Corridor walls. Corridor walls shall be constructed as
smoke partitions.

407.3.1 Corridor doors. Corridor doors, other than those in
a wall required to be rated by Section 302.1.1 or for the en-
closure of a vertical opening or an exit, shall not have a re-
quired fire protection rating and shall not be required to be
equipped with self-closing or automatic-closing devices,
but shall provide an effective barrier to limit the transfer of
smoke and shall be equipped with positive latching. Roller
latches are not permitted. Other doors shall conform to Sec-
tion 715.3.

407.3.2 Locking devices. Locking devices that restrict ac-
cess to the patient room from the corridor, and that are oper-
able only by staff from the corridor side, shall not restrict the
means of egress from the patient room except for patient
rooms in mental health facilities.

407.4 Smoke barriers. Smoke barriers shall be provided to
subdivide every story used by patients for sleeping or treatment
and to divide other stories with an occupant load of 50 or more
persons, into at least two smoke compartments. Such stories
shall be divided into smoke compartments with an area of not
more than 22,500 square feet (2092 m2) 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 709.

407.4.1 Refuge area. At least 30 net square feet (2.8 m2) per
patient shall be provided within the aggregate area of corri-
dors, patient rooms, treatment rooms, lounge or dining areas
and other low-hazard areas on each side of each smoke bar-
rier. On floors not housing patients confined to a bed or lit-
ter, at least 6 net square feet (0.56 m2) per occupant shall be
provided on each side of each smoke barrier for the total
number of occupants in adjoining smoke compartments.

407.4.2 Independent egress. A means of egress shall be
provided from each smoke compartment created by smoke
barriers without having to return through the smoke com-
partment from which means of egress originated.

[F] 407.5 Automatic sprinkler system. Smoke compartments
containing patient sleeping units shall be equipped throughout
with an automatic fire sprinkler system in accordance with Sec-
tion 903.3.1.1. The smoke compartments shall be equipped
with approved quick-response or residential sprinklers in ac-
cordance with Section 903.3.2.

[F] 407.6 Automatic fire detection. Corridors in nursing
homes (both intermediate-care and skilled nursing facilities),
detoxification facilities and spaces permitted to be open to cor-
ridors by Section 407.2 shall be protected by an automatic fire
detection system installed in accordance with Section 907.

Exceptions:

1. Corridor smoke detection is not required where pa-
tient sleeping units are provided with smoke detectors
that comply with UL 268. Such detectors shall pro-

vide a visual display on the corridor side of each pa-
tient sleeping unit and an audible and visual alarm at
the nursing station attending each unit.

2. Corridor smoke detection is not required where pa-
tient sleeping unit doors are equipped with automatic
door-closing devices with integral smoke detectors on
the unit sides installed in accordance with their list-
ing, provided that the integral detectors perform the
required alerting function.

407.7 Secured yards. Grounds 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 (2.8 m2) for bed
and litter patients and 6 net square feet (0.56 m2) for ambulatory
patients and other occupants are 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.

[W] 407.8 Locks on exit doors. Approved, listed locks with-
out delayed egress shall be permitted in nursing homes or por-
tions of nursing homes, provided that:

1. The clinical needs of one or more patients require spe-
cialized security measures for their safety.

2. The doors unlock upon actuation of an automatic sprin-
kler system or automatic fire detection system.

3. The doors unlock upon loss of electrical power control-
ling the lock or lock mechanism.

4. The lock shall be capable of being deactivated by a signal
from a switch located in an approved location.

5. There is a system, such as a keypad and code, in place to
allow visitors, staff persons and appropriate residents to
exit. Instructions for exiting shall be posted within six
feet of the door.

SECTION 408
GROUP I-3

408.1 General. Occupancies in Group I-3 shall comply with
the provisions of this section and other applicable provisions of
this code (see Section 308.4).

408.2 Mixed occupancies. Portions of buildings with an occu-
pancy in Group I-3 that are classified as a different occupancy
shall meet the applicable requirements of this code for such oc-
cupancies. Where security operations necessitate the locking
of required means of egress, provisions shall be made for the
release of occupants at all times.

Means of egress from detention and correctional occupan-
cies 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 not conform to de-
tention and correctional occupancy egress provisions but that
do comply with requirements set forth in the appropriate oc-
cupancy, as long as the occupancy is not a high-hazard use.

408.3 Means of egress. Except as modified or as provided for
in this section, the provisions of Chapter 10 shall apply.

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

408.3.3 Spiral stairs. Spiral stairs that conform to the re-
quirements of Section 1009.9 are permitted for access to
and between staff locations.

408.3.4 Exit discharge. Exits are permitted to discharge
into a fenced or walled courtyard. Enclosed yards or courts
shall be of a size to accommodate all occupants, a minimum
of 50 feet (15 240 mm) from the building with a net area of
15 square feet (1.4 m2) per person.

408.3.5 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
emergency egress condition.

408.3.6 Vertical exit enclosures. One of the required verti-
cal 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 vertical exit enclosure shall not serve more than
four floor levels.

2. Vertical exit enclosure doors shall not be less than
3/4-hour fire doors complying with Section 715.3.

3. The total area of glazing at each floor level shall not ex-
ceed 5,000 square inches (3.23 m2) and individual pan-
els of glazing shall not exceed 1,296 square inches
(0.84 m2).

4. The glazing shall be protected on both sides by an au-
tomatic fire sprinkler system. The sprinkler system
shall be designed to wet completely the entire surface
of any glazing affected by fire when actuated.

5. 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 sprin-
kler system operates.

6. Obstructions, such as curtain rods, drapery traverse
rods, curtains, drapes or similar materials shall not be in-
stalled between the automatic sprinklers and the glazing.

408.4 Locks. Egress doors are permitted to be locked in accor-
dance with the applicable use condition. Doors from an area of
refuge to the exterior are permitted to be locked with a key in
lieu of locking methods described in Section 408.4.1. The keys
to unlock the exterior doors shall be available at all times and
the locks shall be operable from both sides of the door.

408.4.1 Remote release. Remote release of locks on 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 and security of the release
mechanism(s) required for egress shall be such that with the
minimum available staff at any time, the lock mechanisms
are capable of being released within 2 minutes.

Exception: Provisions for remote locking and unlocking
of occupied rooms in Occupancy Condition 4 are not re-
quired provided that not more than 10 locks are necessary

to be unlocked in order to move occupants from one
smoke compartment to a refuge area within 3 minutes.
The opening of necessary locks shall be accomplished
with not more than two separate keys.

[F] 408.4.2 Power-operated doors and locks. Power-oper-
ated sliding doors or power-operated locks for swinging
doors shall be operable by a manual release mechanism at
the door, and either emergency power or a remote mechani-
cal operating release shall be provided.

Exception: Emergency power is not required in facilities
with 10 locks or less complying with the exception to
Section 408.4.1.

408.4.3 Redundant operation. Remote release, mechani-
cally operated sliding doors or remote release, mechanically
operated locks shall be provided with a mechanically oper-
ated release mechanism at each 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 relock when
closed unless specific action is taken at the remote location
to enable doors to relock.

408.5 Vertical openings. Vertical openings shall be enclosed
in accordance with Section 707.

Exception: A floor opening between floor levels of residen-
tial housing areas is permitted without enclosure protection
between the levels, provided that both of the following con-
ditions are met:

1. The entire normally occupied areas so interconnected
are open and unobstructed so as to enable observation
of the areas by supervisory personnel.

2. Means of egress capacity is sufficient to provide si-
multaneous egress for all occupants from all intercon-
nected levels and areas.

The height difference between the highest and lowest fin-
ished floor levels shall not exceed 23 feet (7010 mm). Each
story, considered separately, has at least one-half of its individ-
ual required means of egress capacity provided by exits leading
directly out of that story without traversing another story
within the interconnected area.

408.6 Smoke barrier. Occupancies in Group I-3 shall have
smoke barriers complying with Section 709 to divide every
story occupied by residents for sleeping, or any other story hav-
ing an occupant load of 50 or more persons, into at least two
smoke compartments.

Exception: Spaces having direct exit to one of the follow-
ing, provided that the locking arrangement of the doors in-
volved complies with the requirements for doors at the
compartment barrier for the use condition involved:

1. A public way.

2. A building separated from the resident housing area
by a 2-hour fire-resistance-rated assembly or 50 feet
(15 240 mm) of open space.

3. A secured yard or court having a holding space 50 feet
(15 240 mm) from the housing area that provides 6
square feet (0.56 m2) or more of refuge area per occu-
pant, including residents, staff and visitors.

56 2003 SEATTLE BUILDING CODE

SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCYSPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY



408.6.1 Smoke compartments. The maximum number of
residents in any smoke compartment shall be 200. The travel
distance to a door in a smoke barrier from any room door re-
quired as exit access shall not exceed 150 feet (45 720 mm).
The travel distance to a door in a smoke barrier from any
point in a room shall not exceed 200 feet (60 960 mm).

408.6.2 Refuge area. At least 6 net square feet (0.56 m2) per
occupant shall be provided on each side of each smoke barrier
for the total number of occupants in adjoining smoke compart-
ments. This space shall be readily available wherever the occu-
pants are moved across the smoke barrier in a fire emergency.

408.6.3 Independent egress. A means of egress shall be
provided from each smoke compartment created by smoke
barriers without having to return through the smoke com-
partment from which means of egress originates.

408.7 Subdivision of resident housing areas. Sleeping areas and
any contiguous day room, group activity space or other common
spaces where residents are housed shall be separated from other
spaces in accordance with Sections 408.7.1 through 408.7.4.

408.7.1 Occupancy Conditions 3 and 4. Each sleeping area
in Occupancy Conditions 3 and 4 shall be separated from the
adjacent common spaces by a smoke-tight partition where the
travel distance from the sleeping area through the common
space to the exit access corridor exceeds 50 feet (15 240 mm).

408.7.2 Occupancy Condition 5. Each sleeping area in Oc-
cupancy Condition 5 shall be separated from adjacent sleep-
ing areas, corridors and common spaces by a smoke-tight
partition. Additionally, common spaces shall be separated
from the exit access corridor by a smoke-tight partition.

408.7.3 Openings in room face. The aggregate area of open-
ings in a solid sleeping room face in Occupancy Conditions 2,
3, 4 and 5 shall not exceed 120 square inches (77 419 mm2).
The aggregate area shall include all openings including door
undercuts, food passes and grilles. Openings shall be not more
than 36 inches (914 mm) above the floor. In Occupancy Condi-
tion 5, the openings shall be closeable from the room side.

408.7.4 Smoke-tight doors. Doors in openings in partitions
required to be smoke tight by Section 408.7 shall be substantial
doors, of construction that will resist the passage of smoke.
Latches and door closures are not required on cell doors.

408.8 Windowless buildings. For the purposes of this section,
a windowless building or portion of a building is one with
nonopenable windows, windows not readily breakable or with-
out windows. Windowless buildings shall be provided with an
engineered smoke control system to provide ventilation (me-
chanical or natural) in accordance with Section 909 for each
windowless smoke compartment.

SECTION 409
MOTION PICTURE PROJECTION ROOMS

409.1 General. The provisions of this section shall apply to
rooms in which ribbon-type cellulose acetate or other safety
film is utilized in conjunction with electric arc, xenon or other
light-source projection equipment that develops hazardous
gases, dust or radiation. Where cellulose nitrate film is utilized
or stored, such rooms 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. Appurte-
nant electrical equipment, such as rheostats, transformers
and generators, shall be within 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 with the construc-
tion requirements for the type of building in which the projection
room is located. Openings are not required to be protected.

The room shall have a floor area of not less than 80 square
feet (7.44 m2) for a single machine and at least 40 square feet
(3.7 m2) for each additional machine. Each motion picture pro-
jector, floodlight, spotlight or similar piece of equipment shall
have a clear working space of not less than 30 inches by 30
inches (762 mm by 762 mm) on each side and at the rear
thereof, but only one such space shall be required between two
adjacent projectors. The projection room and the rooms appur-
tenant thereto shall have a ceiling height of not less than 7 feet 6
inches (2286 mm). The aggregate of openings for projection
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 approved material, so as to
close completely the opening.

409.3 Projection room and equipment ventilation. Ventila-
tion shall be provided in accordance with the International Me-
chanical Code.

409.3.1 Projection room.

409.3.1.1 Supply air. Each projection room shall be pro-
vided with adequate air supply inlets so arranged as to
provide well-distributed air throughout the room. Air in-
let ducts shall provide an amount of air equivalent to the
amount of air being exhausted by projection equipment.
Air is permitted to be taken from the outside; from adja-
cent spaces within the building, provided the volume and
infiltration rate is sufficient; or from the building air-con-
ditioning system, provided it is so arranged as to provide
sufficient air when other systems are not in operation.

409.3.1.2 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 that the lamp 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 exhaust
air cannot be readily recirculated into any air supply sys-
tem. The projection room ventilation system is permitted
to also serve appurtenant rooms, such as the generator and
rewind rooms.

Each projection machine shall be provided with an ex-
haust duct that will draw air from each lamp and exhaust
it directly to the outside of the building. The lamp ex-
haust is permitted to serve to exhaust air from the projec-
tion room to provide room air circulation. Such ducts
shall be of rigid materials, except for a flexible connector
approved for the purpose. The projection lamp or projec-
tion room exhaust system, or both, is permitted to be
combined but shall not be interconnected with any other
exhaust or return system, or both, within the building.
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409.4 Lighting control. Provisions shall be made for control
of the auditorium lighting and the means of egress lighting sys-
tems of theaters from inside the projection room and from at
least one other convenient point in the building.

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

SECTION 410
STAGES AND PLATFORMS

410.1 Applicability. The provisions of this section shall apply
to all parts of buildings and structures 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 this code,
have the meanings shown herein.

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

GRIDIRON. The structural framing over a stage support-
ing equipment for hanging or flying scenery and other stage
effects.

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

PLATFORM. A raised area within a building used for wor-
ship, the presentation of music, plays or other entertain-
ment; the head table for special guests; the raised area for
lecturers and speakers; boxing and wrestling rings; the-
ater-in-the-round stages; and similar purposes wherein
there are no overhead hanging curtains, drops, scenery or
stage effects other than 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 entertain-
ment or presentations, which includes overhead hanging
curtains, drops, scenery or stage effects other than lighting
and sound. Stage area shall be measured to include the en-
tire performance area and adjacent backstage and support
areas not separated from the performance area by fire-resis-
tance-rated construction. Stage height shall be measured
from the lowest point on the stage floor to the highest point
of the roof or floor deck above the stage.

410.3 Stages. Stage construction shall comply with Sections
410.3.1 through 410.3.7.

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

Exceptions:

1. Stages of Type IIB or IV construction with a nomi-
nal 2-inch (51 mm) wood deck, provided that the
stage is separated from other areas in accordance
with Section 410.3.4.

2. In buildings of Type IIA, IIIA and VA construc-
tion, a fire-resistance-rated floor is not required,
provided the space below the stage is equipped
with an automatic fire-extinguishing system in ac-
cordance with Section 903 or 904.

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

410.3.1.1 Stage height and area. Stage areas shall be
measured to include the entire performance area and ad-
jacent backstage and support areas not separated from
the performance area by fire-resistance-rated construc-
tion. Stage height shall be measured from the lowest
point on the stage floor to the highest point of the roof or
floor deck above the stage.

410.3.2 Galleries, gridirons, catwalks and pinrails.
Beams designed only for the attachment of portable or fixed
theater equipment, gridirons, galleries and catwalks shall be
constructed of approved materials consistent with the re-
quirements for the type of construction of the building; and a
fire-resistance rating shall not be required. These areas shall
not be considered to be floors, stories, mezzanines or levels
in applying this code.

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

410.3.3 Exterior stage doors. Where protection of open-
ings is required, exterior exit doors shall be protected with
fire doors that comply with Section 715. Exterior openings
that are located on the stage for means of egress or loading
and unloading purposes, and that are likely to be open dur-
ing occupancy of the theater, shall be constructed with vesti-
bules to prevent air drafts into the auditorium.

410.3.4 Proscenium wall. Where the stage height is greater
than 50 feet (15 240 mm), all portions of the stage shall be
completely separated from the seating area by a proscenium
wall with not less than a 2-hour fire-resistance rating ex-
tending continuously from the foundation to the roof.

410.3.5 Proscenium curtain. The proscenium opening of
every stage with a height greater than 50 feet (15 240 mm)
shall be provided with a curtain of approved material or an
approved water curtain complying with Section 903.3.1.1.
The curtain shall be designed and installed to intercept hot
gases, flames and smoke, and to prevent a glow from a se-
vere fire on the stage from showing on the auditorium side
for a period of 20 minutes. The closing of the curtain from
the full open position shall be effected in less than 30 sec-
onds, but the last 8 feet (2438 mm) of travel shall require not
less than 5 seconds.

410.3.5.1 Activation. The curtain shall be activated by
rate-of-rise heat detection installed in accordance with
Section 907.10 operating at a rate of temperature rise of
15 to 20°F per minute (8 to 11°C per minute), and by an
auxiliary manual control.
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410.3.5.2 Fire test. A sam ple cur tain with a min i mum of
two ver ti cal seams shall be sub jected to the stan dard fire
test spec i fied in ASTM E 119 for a pe riod of 30 min utes.
The cur tain shall over lap the fur nace edges by an amount
that is ap pro pri ate to seal the top and sides. The cur tain
shall have a bot tom pocket con tain ing a min i mum of 4
pounds per lin ear foot (5.9 kg/m) of bat ten. The ex posed
sur face of the cur tain shall not glow, and flame or smoke
shall not pen e trate the cur tain dur ing the test pe riod. Un -
ex posed sur face tem per a ture and hose stream test re -
quire ments are not ap pli ca ble to the pro sce nium fire
safety cur tain test.

410.3.5.3 Smoke test. Cur tain fab rics shall have a
smoke-de vel oped rat ing of 25 or less when tested in ac -
cor dance with ASTM E 84.

410.3.5.4 Tests. The com pleted pro sce nium cur tain shall 
be sub jected to op er at ing tests prior to the is su ance of a
cer tif i cate of oc cu pancy.

410.3.6 Scen ery. Com bus ti ble ma te ri als used in sets and
scen ery shall be ren dered flame re sis tant in ac cor dance with 
Sec tion 805 and the In ter na tional Fire Code. Foam plas tics
and ma te ri als con tain ing foam plas tics shall com ply with
Sec tion 2603 and the In ter na tional Fire Code.

410.3.7 Stage ven ti la tion. Emer gency ven ti la tion shall be
pro vided for stages larger than 1,000 square feet (93 m2) in
floor area, or with a stage height greater than 50 feet (15 240
mm). Such ven ti la tion shall com ply with Sec tion 410.3.7.1
or 410.3.7.2.

410.3.7.1 Roof vents. Two or more vents con structed to
open au to mat i cally by ap proved heat-ac ti vated de vices
and with an ag gre gate clear open ing area of not less than
5 per cent of the area of the stage shall be lo cated near the
cen ter and above the high est part of the stage area. Sup -
ple men tal means shall be pro vided for man ual op er a tion
of the ven ti la tor. Curbs shall be pro vided as re quired for
sky lights in Sec tion 2610.2. Vents shall be la beled.

410.3.7.2 Smoke con trol. Smoke con trol in ac cor dance
with Sec tion 909 shall be pro vided to main tain the smoke 
layer in ter face not less than 6 feet (1829 mm) above the
high est level of the as sem bly seat ing or above the top of
the pro sce nium open ing where a pro sce nium wall is pro -
vided in com pli ance with Sec tion 410.3.4.

410.4 Plat form con struc tion. Per ma nent plat forms shall be
con structed of ma te ri als as re quired for the type of con struc tion 
of the build ing in which the per ma nent plat form is lo cated. Per -
ma nent plat forms are per mit ted to be con structed of fire-re tar -
dant-treated wood for Type I, II, and IV con struc tion where the
plat forms are not more than 30 inches (762 mm) above the
main floor, and not more than one-third of the room floor area
and not more than 3,000 square feet (279 m2) in area. Where the 
space be neath the per ma nent plat form is used for stor age or any 
other pur pose other than equip ment, wir ing or plumb ing, the
floor con struc tion shall not be less than 1-hour fire-re sis -
tance-rated con struc tion. Where the space be neath the per ma -
nent plat form is used only for equip ment, wir ing or plumb ing,
the un der side of the per ma nent plat form need not be pro tected.

410.4.1 Tem po rary plat forms. Plat forms in stalled for a
pe riod of not more than 30 days are per mit ted to be con -
structed of any ma te ri als per mit ted by the code. The space
be tween the floor and the plat form above shall only be used
for plumb ing and elec tri cal wir ing to plat form equip ment.

410.5 Dress ing and ap pur te nant rooms. Dress ing and ap pur -
te nant rooms shall com ply with Sec tions 410.5.1 through
410.5.4.

410.5.1 Sep a ra tion from stage. Where the stage height is
greater than 50 feet (15 240 mm), the stage shall be sep a -
rated from dress ing rooms, scene docks, prop erty rooms,
work shops, store rooms and com part ments ap pur te nant to
the stage and other parts of the build ing by a fire bar rier wall
and hor i zon tal as sem blies, or both, with not less than a
2-hour fire-re sis tance rat ing with ap proved open ing
protectives. For stage heights of 50 feet (15 240 mm) or less, 
the re quired stage sep a ra tion shall be a fire bar rier wall and
hor i zon tal as sem blies, or both, with not less a 1-hour fire-re -
sis tance rat ing with ap proved open ing protectives.

410.5.2 Sep a ra tion from each other. Dress ing rooms,
scene docks, prop erty rooms, work shops, store rooms and
com part ments ap pur te nant to the stage shall be sep a rated
from each other by fire bar rier wall and hor i zon tal as sem -
blies, or both, with not less than a 1-hour fire-re sis tance rat -
ing with ap proved open ing protectives.

410.5.3 Open ing protectives. Open ings other than to trunk
rooms and the nec es sary door ways at stage level shall not
con nect such rooms with the stage, and such open ings shall
be pro tected with fire door as sem blies that com ply with
Sec tion 715.

410.5.4 Stage ex its. At least one ap proved means of egress
shall be pro vided from each side of the stage; and from each
side of the space un der the stage. At least one means of es -
cape shall be pro vided from each fly gal lery and from the
grid iron. A steel lad der, al ter nat ing tread stair way or spi ral
stair way is per mit ted to be pro vided from the grid iron to a
scut tle in the stage roof.

[F] 410.6 Au to matic sprin kler sys tem. Stages shall be
equipped with an au to matic fire-ex tin guish ing sys tem in ac -
cor dance with Chap ter 9. The sys tem shall be in stalled un der
the roof and grid iron, in the tie and fly gal ler ies, in places be -
hind the pro sce nium wall of the stage, and in dress ing rooms,
lounges, work shops and store rooms ac ces sory to such stages.

Ex cep tions:

1. Sprin klers are not re quired un der stage ar eas less than
4 feet (1219 mm) in clear height uti lized ex clu sively
for stor age of ta bles and chairs, pro vided the con -
cealed space is sep a rated from the ad ja cent spaces by
not less than 5/8-inch (15.9 mm) Type X gyp sum
board.

2. Sprin klers are not re quired for stages 1,000 square
feet (93 m2) or less in area and 50 feet (15 240 mm) or
less in height where cur tains, scen ery or other com -
bus ti ble hang ings are not re tract able ver ti cally. Com -
bus ti ble hang ings shall be lim ited to a sin gle main
cur tain, bor ders, legs and a sin gle back drop.
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[F] 410.7 Standpipes. Standpipe sys tems shall be pro vided in
ac cor dance with Sec tion 905.

SECTION 411 
SPECIAL AMUSEMENT BUILDINGS

411.1 Gen eral. Spe cial amuse ment build ings hav ing an oc cu -
pant load of 50 or more shall com ply with the re quire ments for
the ap pro pri ate Group A oc cu pancy and this sec tion. Amuse -
ment build ings hav ing an oc cu pant load of less than 50 shall
com ply with the re quire ments for a Group B oc cu pancy and
this sec tion.

Ex cep tion: Amuse ment build ings or por tions thereof that
are with out walls or a roof and con structed to pre vent the ac -
cu mu la tion of smoke.

 For flam ma ble dec o ra tive ma te ri als, see the In ter na tional
Fire Code.

411.2 Spe cial amuse ment build ing. A spe cial amuse ment
build ing is any tem po rary or per ma nent build ing or por tion
thereof that is oc cu pied for amuse ment, en ter tain ment or ed u -
ca tional pur poses and that con tains a de vice or sys tem that con -
veys pas sen gers or pro vides a walk way along, around or over a
course in any di rec tion so ar ranged that the means of egress
path is not readily ap par ent due to vi sual or au dio dis trac tions
or is in ten tion ally con founded or is not readily avail able be -
cause of the na ture of the at trac tion or mode of con vey ance
through the build ing or struc ture.

Tem po rary amuse ment build ing is an amuse ment build -
ing used for that pur pose for a pe riod of 6 weeks or less in any
given12 months.

Por ta ble amuse ment build ing is an amuse ment build ing
de signed and con structed to be por ta ble to be erected and used
on a short term ba sis at each lo ca tion. 

Per ma nent amuse ment build ing is any amuse ment build -
ing not oth er wise clas si fied as por ta ble or tem po rary. 

[F] 411.3 Au to matic fire de tec tion. Spe cial amuse ment build -
ings shall be equipped with an au to matic fire de tec tion sys tem
in ac cor dance with Sec tion 907.

[F] 411.4 Au to matic sprin kler sys tem. Spe cial amuse ment
build ings shall be equipped through out with an au to matic
sprin kler sys tem in ac cor dance with Sec tion 903.3.1.1. Where
the spe cial amuse ment build ing is tem po rary, the sprin kler wa -
ter sup ply shall be of an ap proved tem po rary means.

Ex cep tion: Au to matic fire sprin klers are not re quired
where the to tal floor area of a tem po rary spe cial amuse ment
build ing is less than 1,000 square feet (93 m2) and the travel
dis tance from any point to an exit is less than 50 feet (15 240
mm).

[F] 411.5 Alarm. Ac tu a tion of a sin gle smoke de tec tor, the au -
to matic sprin kler sys tem or other au to matic fire de tec tion de -
vice shall im me di ately sound an alarm at the build ing at a
con stantly at tended lo ca tion from which emer gency ac tion can
be ini ti ated in clud ing the ca pa bil ity of man ual ini ti a tion of re -
quire ments in Sec tion 907.2.11.2.

[F] 411.6 Emer gency voice/alarm com mu ni ca tions sys tem.
An emer gency voice/alarm com mu ni ca tions sys tem shall be
pro vided in all por ta ble and per ma nent amuse ment build ings in 
ac cor dance with Sec tions 907.2.11 and 907.2.12.2, which is
also per mit ted to serve as a pub lic ad dress sys tem and shall be
au di ble through out the en tire spe cial amuse ment build ing.

411.7 Exit mark ing. Exit signs shall be in stalled at the re -
quired exit or exit ac cess door ways of amuse ment build ings.
Ap proved di rec tional exit mark ings shall also be pro vided. In
per ma nent amuse ment build ings, W where mir rors, mazes or
other de signs are uti lized that dis guise the path of egress travel
such that they are not ap par ent, ap proved low-level exit signs
and di rec tional path mark ings shall be pro vided and lo cated not 
more than 8 inches (203 mm) above the walk ing sur face and on
or near the path of egress travel. Such mark ings shall be come
vis i ble in an emer gency. The di rec tional exit mark ing shall be
ac ti vated by the au to matic fire de tec tion sys tem and the au to -
matic sprin kler sys tem in ac cor dance with Sec tion 907.2.11.2.

411.8 In te rior fin ish. The in te rior fin ish shall be Class A in ac -
cor dance with Sec tion 803.1.

SECTION 412 
AIRCRAFT-RELATED OCCUPANCIES

412.1 Air port traf fic con trol tow ers.

412.1.1 Gen eral. The pro vi sions of this sec tion shall ap ply
to air port traf fic con trol tow ers not ex ceed ing 1,500 square
feet (140 m2) per floor oc cu pied only for the fol low ing uses:

1. Air port traf fic con trol cab.

2. Elec tri cal and me chan i cal equip ment rooms.

3. Air port ter mi nal ra dar and elec tron ics rooms.

4. Of fice spaces in ci den tal to the tower op er a tion.

5. Lounges for em ploy ees, in clud ing san i tary fa cil i ties.

412.1.2 Type of con struc tion. Air port traf fic con trol tow -
ers shall be con structed to con form to the height and area
lim i ta tions of Ta ble 412.1.2.

TABLE 412.1.2
HEIGHT AND AREA LIMITATIONS FOR AIRPORT

TRAFFIC CONTROL TOWERS

TYPE OF
CONSTRUCTION

HEIGHTa

(feet)
MAXIMUM AREA

(square feet)

IA Unlimited 1,500

IB 240 1,500

IIA 100 1,500

IIB 85 1,500

IIIA 65 1,500

For SI:  1 foot = 304.8 mm, 1 square foot = 0.093 m2.
a. Height to be mea sured from grade to cab floor.

412.1.3 Egress. A min i mum of one exit stair way shall be
per mit ted for air port traf fic con trol tow ers of any height pro -
vided that the oc cu pant load per floor does not ex ceed 15.
The stair way shall con form to the re quire ments of Sec tion
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1009. The stair way shall be sep a rated from el e va tors by a
min i mum dis tance of one-half of the di ag o nal of the area
served mea sured in a straight line. The exit stair way and el e -
va tor hoistway are per mit ted to be lo cated in the same shaft
en clo sure, pro vided they are sep a rated from each other by a
4-hour sep a ra tion hav ing no open ings. Such stair way shall
be pres sur ized to a min i mum of 0.15 inch of wa ter col umn
(43 Pa) and a max i mum of 0.35 inch of wa ter col umn (101
Pa) in the shaft rel a tive to the build ing with stair way doors
closed. Stair ways need not ex tend to the roof as spec i fied in
Sec tion 1009.12. The pro vi sions of Sec tion 403 do not ap -
ply.

Ex cep tion: Smokeproof en clo sures as set forth in Sec -
tion 1019.1.8 are not re quired where re quired stair ways
are pres sur ized.

[F] 412.1.4 Au to matic fire de tec tion sys tems. Air port traf -
fic con trol tow ers shall be pro vided with an au to matic fire
de tec tion sys tem in stalled in ac cor dance with Sec tion
907.2.

[F] 412.1.5 Standby power. A standby power sys tem that
con forms to Sec tion 2702 shall be pro vided in air port traf fic
con trol tow ers more than 65 feet (19 812 mm) in height.
Power shall be pro vided to the fol low ing equip ment:

1. Pres sur iza tion equip ment, me chan i cal equip ment and 
light ing.

2. El e va tor op er at ing equip ment.

3. Fire alarm and smoke de tec tion sys tems.

412.1.6 Ac ces si bil ity. Air port traf fic con trol tow ers need
not be ac ces si ble as spec i fied in the pro vi sions of Chap ter
11.

412.2 Air craft han gar.

412.2.1 Ex te rior walls. Ex te rior walls lo cated less than 30
feet (9 144 mm) from prop erty lines, lot lines or a pub lic
way shall have a fire-re sis tance rat ing not less than 2 hours.

412.2.2 Base ments. Where han gars have base ments, the
floor over the base ment shall be of Type IA con struc tion and 
shall be made tight against seep age of wa ter, oil or va pors.
There shall be no open ing or com mu ni ca tion be tween the
base ment and the han gar. Ac cess to the base ment shall be
from out side only.

412.2.3 Floor sur face. Floors shall be graded and drained
to pre vent wa ter or fuel from re main ing on the floor. Floor
drains shall dis charge through an oil sep a ra tor to the sewer
or to an out side vented sump.

412.2.4 Heating equip ment. Heating equip ment shall be
placed in an other room sep a rated by 2-hour fire-re sis -
tance-rated con struc tion. En trance shall be from the out side
or by means of a ves ti bule pro vid ing a two-door way sep a ra -
tion.

Ex cep tions:

1. Unit heat ers sus pended at least 10 feet (3048 mm)
above the up per sur face of wings or en gine en clo -
sures of the high est air craft that are per mit ted to be

housed in the han gar and at least 8 feet (2438 mm)
above the floor in shops, of fices and other sec tions
of the han gar com mu ni cat ing with stor age or ser -
vice ar eas.

2. A sin gle in te rior door shall be al lowed, pro vided
the sources of ig ni tion in the ap pli ances are at least
18 inches (457 mm) above the floor.

412.2.5 Fin ish ing. The pro cess of “dop ing,” in volv ing use
of a vol a tile flam ma ble sol vent, or of paint ing, shall be car -
ried on in a sep a rate de tached build ing equipped with au to -
matic fire-ex tin guish ing equip ment in ac cor dance with
Sec tion 903.

[F] 412.2.6 Fire sup pres sion. Air craft han gars shall be pro -
vided with fire sup pres sion as re quired in NFPA 409.

Ex cep tion: Group II han gars as de fined in NFPA 409
stor ing pri vate air craft with out ma jor main te nance or
over haul are ex empt from foam sup pres sion re quire -
ments.

412.2.7 Re stric tions in the Fire Dis trict. Air craft han gars
shall not be lo cated in the Fire Dis trict de fined in Sec tion 401.2
un less work is lim ited to ex change of parts and main te nance
re quir ing no open flame or weld ing.

412.3 Res i den tial air craft han gars. Res i den tial air craft han -
gars as de fined in Sec tion 412.3.1 shall com ply with Sec tions
412.3.2 through 412.3.6.

412.3.1 Def i ni tion. The fol low ing word and term shall, for
the pur poses of this chap ter and as used else where in this
code, have the mean ing shown herein.

RES I DEN TIAL AIR CRAFT HAN GAR. An ac ces -
sory build ing less than 2,000 square feet (186 m2) and 20
feet (6096 mm) in height, con structed on a one- or
two-fam ily res i den tial prop erty where air craft are stored. 
Such use will be con sid ered as a res i den tial ac ces sory
use in ci den tal to the dwell ing.

412.3.2 Fire sep a ra tion. A han gar shall not be at tached to a
dwell ing un less sep a rated by walls hav ing a fire-re sis tance
rat ing of not less than 1 hour. Such sep a ra tion shall be con -
tin u ous from the foun da tion to the un der side of the roof and
un pierced ex cept for doors lead ing to the dwell ing unit.
Doors into the dwell ing unit must be equipped with
self-clos ing de vices and con form to the re quire ments of
Sec tion 715 with at least a 4-inch (102 mm) noncombustible 
raised sill. Open ings from a hanger di rectly into a room used 
for sleep ing pur poses shall not be per mit ted.

412.3.3 Egress. A han gar shall pro vide two means of
egress. One of the doors into the dwell ing shall be con sid -
ered as meet ing only one of the two means of egress.

[F] 412.3.4 Smoke de tec tion. Smoke alarms shall be pro -
vided within the han gar in ac cor dance with Sec tion
907.2.21.

412.3.5 In de pend ent sys tems. Me chan i cal and plumb ing
drain, waste and vent (DWV) sys tems in stalled within the
han gar shall be in de pend ent of the sys tems in stalled within
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the dwell ing. Build ing sewer lines may con nect out side the
struc tures.

Ex cep tion: Smoke de tec tor wir ing and feed for elec tri -
cal subpanels in the han gar.

412.3.6 Height and area lim its. Res i den tial air craft han -
gars shall not ex ceed 2,000 square feet (186 m2) in area and
20 feet (6096 mm) in height.

412.4 Air craft paint han gars. Air craft paint ing op er a tions
where flam ma ble liq uids are used in ex cess of the max i mum al -
low able quan ti ties per con trol area listed in Ta ble 307.7(1)
shall be con ducted in an air craft paint han gar that com plies
with the pro vi sions of Sec tion 412.4.

412.4.1 Oc cu pancy group. Air craft paint han gars shall be
clas si fied as Group H-2. Air craft paint han gars shall com ply 
with the ap pli ca ble re quire ments of this code and the In ter -
na tional Fire Code for such oc cu pancy.

412.4.2 Con struc tion. The air craft paint han gar shall be of
Type I or II con struc tion.

412.4.3 Op er a tions. Only those flam ma ble liq uids nec es -
sary for paint ing op er a tions shall be per mit ted in quan ti ties
less than the max i mum al low able quan ti ties per con trol area 
in Ta ble 307.7(1). Spray equip ment clean ing op er a tions
shall be con ducted in a liq uid use, dis pens ing and mix ing
room.

412.4.4 Stor age. Stor age of flam ma ble liq uids shall be in a
liq uid stor age room.

412.4.5 Fire sup pres sion. Air craft paint han gars shall be
pro vided with fire sup pres sion as re quired in NFPA 409.

412.4.6 Ven ti la tion. Air craft paint han gars shall be pro -
vided with ven ti la tion as re quired in the In ter na tional Me -
chan i cal Code.

412.5 He li ports and helistops.

412.5.1 Gen eral. He li ports and helistops may be erected on
build ings or other lo ca tions where they are con structed in
ac cor dance with this sec tion.

412.5.2 Def i ni tions. The fol low ing words and terms shall,
for the pur poses of this chap ter and as used else where in this
code, have the mean ings shown herein.

HE LI PORT. An area of land or wa ter or a struc tural sur face 
that is used, or in tended for use, for the land ing and tak ing
off of he li cop ters, and any ap pur te nant ar eas that are used,
or in tended for use, for he li port build ings and other he li port
fa cil i ties.

HELISTOP. The same as a “He li port,” ex cept that no fuel -
ing, defueling, main te nance, re pairs or stor age of he li cop -
ters is per mit ted.

412.5.3 Size. The touch down or land ing area for he li cop ters 
of less than 3,500 pounds (1588 kg) shall be a min i mum of
20 feet (6096 mm) in length and width. The touch down area
shall be sur rounded on all sides by a clear area hav ing a min -

i mum av er age width at roof level of 15 feet (4572 mm) but
with no width less than 5 feet (1524 mm).

412.5.4 De sign. He li cop ter land ing ar eas and the sup ports
thereof on the roof of a build ing shall be noncombustible
con struc tion. Land ing ar eas shall be de signed to con fine any 
flam ma ble liq uid spill age to the land ing area it self and pro -
vi sions shall be made to drain such spill age away from any
exit or stair way serv ing the he li cop ter land ing area or from a 
struc ture hous ing such exit or stair way. For struc tural de sign 
re quire ments, see Sec tion 1605.5.

412.5.5 Means of egress. The means of egress from he li -
ports and helistops shall com ply with the pro vi sions of
Chap ter 10. Land ing ar eas lo cated on build ings or struc tures 
shall have two or more means of egress. For land ing plat -
forms or roof ar eas less than 60 feet (18 288 mm) in length,
or less than 2,000 square feet (187 m2) in area, the sec ond
means of egress may be a fire es cape or lad der lead ing to the
floor be low.

412.5.6 Roof top he li ports and helistops. Roof top he li -
ports and helistops shall com ply with NFPA 418.

412.5.7 Re stric tions in the Fire Dis trict. He li ports shall not 
be lo cated in the Fire Dis trict de fined in Sec tion 401.2.

SECTION 413 
COMBUSTIBLE STORAGE

413.1 Gen eral. High-piled stock or rack stor age in any oc cu -
pancy group shall com ply with the In ter na tional Fire Code.

413.2 At tic, un der-floor and con cealed spaces. At tic, un -
der-floor and con cealed spaces used for stor age of com bus ti ble
ma te ri als shall be pro tected on the stor age side as re quired for
1-hour fire-resistance-rated con struc tion. Open ings shall be
pro tected by as sem blies that are self-clos ing and are of
noncombustible con struc tion or solid wood core not less than
13/4 inch (45 mm) in thick ness.

Ex cep tions:

1. Areas pro tected by ap proved au to matic sprin kler sys -
tems. 

2. Group R-3 and U oc cu pan cies.

413.3 Mini-stor age ware houses. In mini-stor age ware house
build ings, in di vid ual stor age lock ers shall be sep a rated from
each other with fire par ti tions.

Ex cep tion: The sep a ra tion be tween in di vid ual stor age
lock ers may be non-rated in rooms 500 square feet (46 m

2
)

or less in area and in sprinklered rooms of any size.

SECTION 414
HAZARDOUS MATERIALS

[F] 414.1 Gen eral. The pro vi sions of this sec tion shall ap ply to 
build ings and struc tures oc cu pied for the man u fac tur ing, pro -
cess ing, dis pens ing, use or stor age of haz ard ous ma te ri als.

[F] 414.1.1 Other pro vi sions. Build ings and struc tures
with an oc cu pancy in Group H shall also com ply with the

62 2003 SEATTLE BUILDING CODE

SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCYSPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY

á



ap pli ca ble pro vi sions of Sec tion 415 and the In ter na tional
Fire Code. 

[F] 414.1.2 Ma te ri als. The safe de sign of haz ard ous ma te -
rial oc cu pan cies is ma te rial de pend ent. In di vid ual ma te rial
re quire ments are also found in Sec tions 307 and 415, and in
the In ter na tional Me chan i cal Code and the In ter na tional
Fire Code.

[F] 414.1.2.1 Aero sols. Level 2 and 3 aero sol prod ucts
shall be stored and dis played in ac cor dance with the In -
ter na tional Fire Code. See Sec tion 311.2 and the In ter -
na tional Fire Code for oc cu pancy group re quire ments.

[F] 414.1.3 In for ma tion re quired. Sep a rate floor plans
shall be sub mit ted for build ings and struc tures with an oc cu -
pancy in Group H, iden ti fy ing the lo ca tions of an tic i pated
con tents and pro cesses so as to re flect the na ture of each oc -
cu pied por tion of ev ery build ing and struc ture. A re port
iden ti fy ing haz ard ous ma te ri als in clud ing, but not lim ited
to, ma te ri als rep re sent ing haz ards that are clas si fied in
Group H to be stored or used, shall be sub mit ted and the
meth ods of pro tec tion from such haz ards shall be in di cated
on the con struc tion doc u ments. The opin ion and re port shall 
be pre pared by a qual i fied per son, firm or cor po ra tion ap -
proved by the build ing of fi cial and shall be pro vided with out 
charge to the en forc ing agency.

414.1.4 Pre-de sign Con fer ence. Prior to ap pli ca tion for
per mit for a Group H-5 Oc cu pancy, the ap pli cant shall ar -
range a pre-de sign con fer ence with the de sign team, the
build ing of fi cial and fire chief to re view pro posed emer -
gency life safety sys tems for the build ing and the ap pro pri -
ate pro tec tion of the life safety sys tems. For Group H-4
oc cu pan cies, a pre-de sign con fer ence is rec om mended. It is
the pur pose of the meet ing to ob tain con cep tual ap proval
from the build ing of fi cial and the fire chief of the pro posed
sys tems and to al low for de sign based upon the lat est
state-of-the-art.

Ap pli cants shall bring to the con fer ence pre lim i nary
build ing plans and a draft of the Haz ard ous Ma te ri als Man -
age ment Plan. The build ing of fi cial and fire chief may re -
quire suf fi cient doc u men ta tion, based upon ap pro pri ate
anal y ses, that the pro posal meets the in tent of na tion -
ally-rec og nized good prac tices. The build ing per mit shall
not be is sued un til the build ing of fi cial and fire chief have
ap proved, in writ ing, the emer gency life safety sys tems for
the build ing and the ap pro pri ate pro tec tion of the life safety
sys tems. The doc u men ta tion of the pre-de sign meet ing shall 
be re flected on the plans for the build ing and be come a per -
ma nent part of the De part ment of Plan ning and De vel op -
ment’s re cords.

[F] 414.2 Con trol ar eas. Con trol ar eas shall be those spaces
within a build ing where quan ti ties of haz ard ous ma te ri als not
ex ceed ing the max i mum quan ti ties al lowed by this code are
stored, dis pensed, used or han dled.

414.2.1 Con struc tion re quire ments. Con trol ar eas shall
be sep a rated from each other by not less than a 1-hour fire
bar rier con structed in ac cor dance with Chap ter 7.

[F] 414.2.2 Num ber. The max i mum num ber of con trol ar -
eas within a build ing shall be in ac cor dance with Ta ble
414.2.2.

414.2.3 Sep a ra tion. The re quired fire-re sis tance rat ing for
fire bar rier as sem blies shall be in ac cor dance with Ta ble
414.2.2. The floor con struc tion of the con trol area, and the
con struc tion sup port ing the floor of the con trol area, shall
have a min i mum 2-hour fire-re sis tance rat ing.

[F] 414.2.4 Haz ard ous ma te rial in Group M dis play and
stor age ar eas and in Group S stor age ar eas. The ag gre -
gate quan tity of non flam ma ble solid and non flam ma ble or
noncombustible liq uid haz ard ous ma te ri als per mit ted
within a sin gle con trol area of a Group M or S oc cu pancy or
an out door con trol area is per mit ted to ex ceed the max i mum 
al low able quan ti ties per con trol area spec i fied in Ta bles
307.7(1) and 307.7(2) with out clas si fy ing the build ing or
use as a Group H oc cu pancy, pro vided that the ma te ri als are
dis played and stored in ac cor dance with the In ter na tional
Fire Code and quan ti ties do not ex ceed the max i mum al low -
able spec i fied in Ta ble 414.2.4.

[F] 414.3 Ven ti la tion. Rooms, ar eas or spaces of Group H in
which ex plo sive, cor ro sive, com bus ti ble, flam ma ble or
highly toxic dusts, mists, fumes, va pors or gases are or may be 
emit ted due to the pro cess ing, use, han dling or stor age of ma -
te ri als shall be me chan i cally ven ti lated as re quired by the In -
ter na tional Fire Code and the In ter na tional Me chan i cal
Code.

 Ducts con vey ing ex plo sives or flam ma ble va pors, fumes or
dusts shall ex tend di rectly to the ex te rior of the build ing with -
out en ter ing other spaces. Ex haust ducts shall not ex tend into or 
through ducts and ple nums.

Ex cep tion: Ducts con vey ing va por or fumes hav ing flam -
ma ble con stit u ents less than 25 per cent of their lower
flammable limit (LFL) are per mit ted to pass through other
spaces.

 Emis sions gen er ated at workstations shall be con fined to the
area in which they are gen er ated as spec i fied in the In ter na -
tional Fire Code and the In ter na tional Me chan i cal Code.

 The lo ca tion of sup ply and ex haust open ings shall be in ac -
cor dance with the In ter na tional Me chan i cal Code. Ex haust air
con tam i nated by highly toxic ma te rial shall be treated in ac cor -
dance with the In ter na tional Fire Code.

 A man ual shut off con trol for ven ti la tion equip ment re quired
by this sec tion shall be pro vided out side the room ad ja cent to
the prin ci pal ac cess door to the room. The switch shall be of the
break-glass type and shall be la beled: VEN TI LA TION SYS -
TEM EMER GENCY SHUT OFF.

[F] 414.4 Haz ard ous ma te rial sys tems. Sys tems in volv ing
haz ard ous ma te ri als shall be suit able for the in tended ap pli ca -
tion. Con trols shall be de signed to pre vent ma te ri als from en -
ter ing or leav ing pro cess or re ac tion sys tems at other than the
in tended time, rate or path. Au to matic con trols, where pro -
vided, shall be de signed to be fail safe.

[F] 414.5 In side stor age, dis pens ing and use. The in side stor -
age, dis pens ing and use of haz ard ous ma te ri als in ex cess of the
max i mum al low able quan ti ties per con trol area of Ta bles
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[F] TABLE 414.2.2
DESIGN AND NUMBER OF CONTROL AREAS

FLOOR LEVEL
PERCENTAGE OF THE MAXIMUM ALLOWABLE 

QUANTITY PER CONTROL AREAa
NUMBER OF CONTROL

AREAS PER FLOORb
FIRE-RESISTANCE RATING

FOR FIRE BARRIERS IN HOURSc

Above grade

Higher than 9
7-9
6
5
4
3
2
1

5
5

12.5
12.5
12.5
50
75
100

1
2
2
2
2
2
3
4

2
2
2
2
2
1
1
1

Below grade
1
2

Lower than 2

75
50

Not Allowed

3
2

Not Allowed

1
1

Not Allowed

a. Per cent ages shall be of the max i mum al low able quan tity per con trol area shown in Ta bles 307.7(1) and 307.7(2), with all in creases al lowed in the notes to those ta -
bles.

b. There shall be a max i mum of two con trol ar eas per floor in Group M oc cu pan cies and in build ings or por tions of build ings hav ing Group S oc cu pan cies with stor -
age con di tions and quan ti ties in ac cor dance with Sec tion 414.2.4.

c. Fire bar ri ers shall in clude walls and floors as neces sary to pro vide sep a ra tion from other por tions of the build ing.

[F] TABLE 414.2.4
MAXIMUM ALLOWABLE QUANTITY PER INDOOR AND OUTDOOR CONTROL AREA IN GROUP M AND S OCCUPANCIES

NONFLAMMABLE SOLIDS AND NONFLAMMABLE AND NONCOMBUSTIBLE LIQUIDS d,e,f

CONDITION MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA

Materiala Class
Solids

pounds
Liquids
gallons

A. Health-haz ard ma te ri als—non flam ma ble and noncombustible sol ids and liq uids

1. Corrosivesb, c Not Applicable 9,750 975

2. Highly toxics Not Applicable 20b, c 2b, c

3. Toxicsb, c Not Applicable 1,000 100

B. Phys i cal-haz ard ma te ri als—non flam ma ble and noncombustible sol ids and liq uids

1. Oxidizersb, c

4 Not Allowed Not Allowed

3 1,150g 115

2 2,250h 225

1 18,000i, j 1,800i, j

2. Unstable (reactives)b, c

4 Not Allowed Not Allowed

3 550 55

2 1,150 115

1 Not Limited Not Limited

3. Water (reactives)

3b, c 550 55

2b, c 1,150 115

1 Not Limited Not Limited

For SI: 1 pound = 0.454 kg, 1 gallon = 3.785 L.
a. Haz ard cat e go ries are as spec i fied in the In ter na tional Fire Code.
b. Max i mum al low able quan ti ties shall be in creased 100 per cent in build ings that are sprinklered in ac cor dance with Sec tion 903.3.1.1. When Note c also ap plies, the

in crease for both notes shall be ap plied ac cu mu la tively.
c. Max i mum al low able quan ti ties shall be in creased 100 per cent when stored in ap proved stor age cab i nets, in ac cor dance with the In ter na tional Fire Code. When

Note b also ap plies, the in crease for both notes shall be ap plied ac cu mu la tively.
d. See Ta ble 414.2.2 for de sign and num ber of con trol ar eas.
e. Al low able quan ti ties for other haz ard ous ma te rial cat e go ries shall be in ac cor dance with Sec tion 307.
f. Max i mum quan ti ties shall be in creased 100 per cent in out door con trol ar eas.
g. Max i mum amounts are per mit ted to be in creased to 2,250 pounds when in di vid ual pack ages are in the orig i nal sealed con tain ers from the man u fac turer or pack -

ager and do not ex ceed 10 pounds each.
h. Max i mum amounts are per mit ted to be in creased to 4,500 pounds when in di vid ual pack ages are in the orig i nal sealed con tain ers from the man u fac turer or pack -

ager and do not ex ceed 10 pounds each.
I. The per mit ted quan ti ties shall not be lim ited in a build ing equipped through out with an au to matic sprin kler sys tem in ac cor dance with Sec tion 903.3.1.1.
j. Quan tities are un lim ited in an out door con trol area.



307.7(1) and 307.7(2) shall be in ac cor dance with Sec tions
414.5.1 through 414.5.5 of this code and the In ter na tional Fire
Code.

[F] 414.5.1 Ex plo sion con trol. Ex plo sion con trol shall be
pro vided in ac cor dance with the In ter na tional Fire Code as
re quired by Ta ble 414.5.1 where quan ti ties of haz ard ous
ma te ri als spec i fied in that ta ble ex ceed the max i mum al low -
able quan ti ties in Ta ble 307.7(1) or where a struc ture, room
or space is oc cu pied for pur poses in volv ing ex plo sion haz -
ards as re quired by Sec tion 415 or the In ter na tional Fire
Code.

[F] 414.5.2 Mon i tor con trol equip ment. Mon i tor con trol
equip ment shall be pro vided where re quired by the In ter na -
tional Fire Code.

[F] 414.5.3 Au to matic fire de tec tion sys tems. Group H
oc cu pan cies shall be pro vided with an au to matic fire de tec -
tion sys tem in ac cor dance with Sec tion 907.2.

[F] 414.5.4 Standby or emer gency power. Where me -
chan i cal ven ti la tion, treat ment sys tems, tem per a ture con -
trol, alarm, de tec tion or other elec tri cally op er ated sys tems 
are re quired, such sys tems shall be pro vided with an emer -
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[F] TABLE 414.5.1
EXPLOSION CONTROL REQUIREMENTSa

MATERIAL CLASS

EXPLOSION CONTROL METHODS

Barricade construction

Explosion (deflagration) venting
or explosion (deflagration)

prevention systemsb

HAZARD CATEGORY

Combustible dustsc — Not Required Required

Cryogenic flammables — Not Required Required

Explosives

Division 1.1
Division 1.2
Division 1.3
Division 1.4
Division 1.5
Division 1.6

Required
Required

Not Required
Not Required

Required
Required

Not Required
Not Required

Required
Required

Not Required
Not Required

Flammable gas Gaseous
Liquefied

Not Required
Not Required

Required
Required

Flammable liquid IAd

IBe
Not Required
Not Required

Required
Required

Organic peroxides U
I

Required
Required

Not Permitted
Not Permitted

Oxidizer liquids and solids 4 Required Not Permitted

Pyrophoric gas — Not Required Required

Unstable (reactive)
4

3 Detonable
3 Nondetonable

Required
Required

Not Required

Not Permitted
Not Permitted

Required

Water-reactive liquids and solids 3
2g

Not Required
Not Required

Required
Required

SPECIAL USES

Acetylene generator rooms — Not Required Required

Grain processing — Not Required Required

Liquefied petroleum gas-
distribution facilities — Not Required Required

Where explosion hazards existf Detonation
Deflagration

Required
Not Required

Not Permitted
Required

a. See Sec tion 414.1.3.
b. See the In ter na tional Fire Code.
c. As gen er ated dur ing man u fac tur ing or pro cess ing. See def i ni tion of “Com bus ti ble dust” in Chap ter 3.
d. Stor age or use.
e. In open use or dis pens ing.
f. Rooms con tain ing dis pens ing and use of haz ard ous ma te ri als when an ex plo sive en vi ron ment can oc cur be cause of the char ac ter is tics or na ture of the haz ard ous

ma te ri als or as a re sult of the dis pens ing or use pro cess.
g. A method of ex plo sion con trol shall be pro vided when Class 2 wa ter-re ac tive ma te ri als can form po ten tially ex plo sive mix tures.



gency or standby power sys tem in ac cor dance with the In -
ter na tional Fire Code and the ICC Se at tle Elec tri cal Code.

Ex cep tions:

1. Stor age ar eas for Class I and II ox i diz ers.

2. Stor age ar eas for Class III, IV and V or ganic per -
ox ides.

3. Stor age, use and han dling ar eas for highly toxic or
toxic ma te ri als as pro vided for in the In ter na tional
Fire Code.

4. Standby power for me chan i cal ven ti la tion, treat -
ment sys tems and tem per a ture con trol sys tems
shall not be re quired where an ap proved fail-safe
en gi neered sys tem is in stalled.

[F] 414.5.5 Spill con trol, drain age and con tain ment.
Rooms, build ings or ar eas oc cu pied for the stor age of solid
and liq uid haz ard ous ma te ri als shall be pro vided with a
means to con trol spill age and to con tain or drain off spill age
and fire pro tec tion wa ter dis charged in the stor age area
where re quired in the In ter na tional Fire Code. The meth ods
of spill con trol shall be in ac cor dance with the In ter na tional
Fire Code.

[F] 414.6 Out door stor age, dis pens ing and use. The out door
stor age, dis pens ing and use of haz ard ous ma te ri als shall be in
ac cor dance with the In ter na tional Fire Code.

[F] 414.6.1 Weather pro tec tion. Where weather pro tec -
tion is pro vided for shel ter ing out door haz ard ous ma te rial
stor age or use ar eas, such stor age or use shall be con sid ered
out door stor age or use, pro vided that all of the fol low ing
con di tions are met:

1. Struc ture sup ports and walls shall not ob struct more
than one side nor more than 25 per cent of the per im e -
ter of the stor age or use area.

2. The dis tance from the struc ture and the struc ture sup -
ports to build ings, lot lines, pub lic ways or means of
egress to a pub lic way shall not be less than the dis -
tance re quired for an out side haz ard ous ma te rial stor -
age or use area with out weather pro tec tion.

3. The over head struc ture shall be of ap proved
noncombustible con struc tion with a max i mum area
of 1,500 square feet (140 m2).

Ex cep tion: The in creases per mit ted by Sec tion 506 ap ply.

[F] 414.7 Emer gency alarms. Emer gency alarms for the de -
tec tion and no ti fi ca tion of an emer gency con di tion in Group H
oc cu pan cies shall be pro vided as set forth herein.

[F] 414.7.1 Stor age. An ap proved man ual emer gency
alarm sys tem shall be pro vided in build ings, rooms or ar eas
used for stor age of haz ard ous ma te ri als. Emer gency
alarm-ini ti at ing de vices shall be in stalled out side of each in -
te rior exit or exit ac cess door of stor age build ings, rooms or
ar eas. Ac ti va tion of an emer gency alarm-ini ti at ing de vice
shall sound a lo cal alarm to alert oc cu pants of an emer gency
sit u a tion in volv ing haz ard ous ma te ri als.

[F] 414.7.2 Dis pens ing, use and han dling. Where haz ard -
ous ma te ri als hav ing a haz ard rank ing of 3 or 4 in ac cor -

dance with NFPA 704 are trans ported through cor ri dors or
exit en clo sures, there shall be an emer gency tele phone sys -
tem, a lo cal man ual alarm sta tion or an ap proved alarm-ini ti -
at ing de vice at not more than 150-foot (45 720 mm)
in ter vals and at each exit and exit ac cess door way through -
out the trans port route. The sig nal shall be re layed to an ap -
proved cen tral, pro pri etary or re mote sta tion ser vice or
con stantly at tended on-site lo ca tion and shall also ini ti ate a
lo cal au di ble alarm.

[F] 414.7.3 Su per vi sion. Emer gency alarm sys tems shall
be su per vised by an ap proved cen tral, pro pri etary or re mote
sta tion ser vice or shall ini ti ate an au di ble and vi sual sig nal at 
a con stantly at tended on-site lo ca tion.

[F] SECTION 415 
GROUPS H-1, H-2, H-3, H-4 AND H-5

415.1 Scope. The pro vi sions of this sec tion shall ap ply to the
stor age and use of haz ard ous ma te ri als in ex cess of the max i -
mum al low able quan ti ties per con trol area listed in Sec tion
307.9. Build ings and struc tures with an oc cu pancy in Group H
shall also com ply with the ap pli ca ble pro vi sions of Sec tion 414 
and the In ter na tional Fire Code.

415.2 Def i ni tions. The fol low ing words and terms shall, for the 
pur poses of this chap ter and as used else where in the code, have 
the mean ings shown herein.

CON TIN U OUS GAS-DE TEC TION SYS TEM. A gas de -
tec tion sys tem where the an a lyt i cal in stru ment is main tained in
con tin u ous op er a tion and sam pling is per formed with out in ter -
rup tion. Anal y sis is al lowed to be per formed on a cy cli cal ba sis
at in ter vals not to ex ceed 30 min utes.

EMER GENCY CON TROL STA TION. An ap proved lo ca -
tion on the pre mises where sig nals from emer gency equip ment
are re ceived and which is staffed by trained per son nel.

EX HAUSTED EN CLO SURE. An ap pli ance or piece of
equip ment that con sists of a top, a back and two sides pro vid ing 
a means of lo cal ex haust for cap tur ing gases, fumes, va pors and 
mists. Such en clo sures in clude lab o ra tory hoods, ex haust fume 
hoods and sim i lar ap pli ances and equip ment used to lo cally re -
tain and ex haust the gases, fumes, va pors and mists that could
be re leased. Rooms or ar eas pro vided with gen eral ven ti la tion,
in them selves, are not ex hausted en clo sures.

FAB RI CA TION AREA. An area within a semi con duc tor fab -
ri ca tion fa cil ity and re lated re search and de vel op ment ar eas in
which there are pro cesses us ing haz ard ous pro duc tion ma te ri -
als. Such ar eas are al lowed to in clude an cil lary rooms or ar eas
such as dress ing rooms and of fices that are di rectly re lated to
the fab ri ca tion area pro cesses.

FLAM MA BLE VA PORS OR FUMES. The con cen tra tion of 
flam ma ble con stit u ents in air that ex ceed 25 per cent of their
lower flam ma ble limit (LFL).

GAS CAB I NET. A fully en closed, noncombustible en clo sure
used to pro vide an iso lated en vi ron ment for com pressed gas
cyl in ders in stor age or use. Doors and ac cess ports for ex chang -
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ing cyl in ders and ac cess ing pres sure-reg u lat ing con trols are al -
lowed to be in cluded.

GAS ROOM. A sep a rately ven ti lated, fully en closed room in
which only com pressed gases and as so ci ated equip ment and
sup plies are stored or used.

HAZ ARD OUS PRO DUC TION MA TE RIAL (HPM). A
solid, liq uid or gas as so ci ated with semi con duc tor man u fac tur -
ing that has a de gree-of-haz ard rat ing in health, flammability or 
re ac tiv ity of Class 3 or 4 as ranked by NFPA 704 and which is
used di rectly in re search, lab o ra tory or pro duc tion pro cesses
that have as their end prod uct ma te ri als that are not haz ard ous.

HPM FLAM MA BLE LIQ UID. An HPM liq uid that is de -
fined as ei ther a Class I flam ma ble liq uid or a Class II or Class
IIIA com bus ti ble liq uid.

HPM ROOM. A room used in con junc tion with or serv ing a
Group H-5 oc cu pancy, where HPM is stored or used and which
is clas si fied as a Group H-2, H-3 or H-4 oc cu pancy.

IM ME DI ATELY DAN GER OUS TO LIFE AND HEALTH 
(IDLH). The con cen tra tion of air-borne con tam i nants which
poses a threat of death, im me di ate or de layed per ma nent ad -
verse health ef fects, or ef fects that could pre vent es cape from
such an en vi ron ment. This con tam i nant con cen tra tion level is
es tab lished by the Na tional In sti tute of Oc cu pa tional Safety
and Health (NIOSH) based on both tox ic ity and flammability.
It gen er ally is ex pressed in parts per mil lion by vol ume (ppm
v/v) or mil li grams per cu bic me ter (mg/m3). If ad e quate data do 
not ex ist for pre cise es tab lish ment of IDLH con cen tra tions, an
in de pend ent cer ti fied in dus trial hy gien ist, in dus trial tox i col o -
gist, ap pro pri ate reg u la tory agency or other source ap proved by 
the code of fi cial shall make such de ter mi na tion.

LIQ UID. A ma te rial that has a melt ing point that is equal to or
less than 68°F (20°C) and a boil ing point that is greater than
68°F (20°C) at 14.7 pounds per square inch ab so lute (psia)
(101 kPa). When not oth er wise iden ti fied, the term “liq uid” in -
cludes both flam ma ble and com bus ti ble liq uids.

LIQ UID STOR AGE ROOM. A room clas si fied as a Group
H-3 oc cu pancy used for the stor age of flam ma ble or com bus ti -
ble liq uids in a closed con di tion.

LIQ UID USE, DIS PENS ING AND MIX ING ROOMS.
Rooms in which Class I, II and IIIA flam ma ble or com bus ti ble
liq uids are used, dis pensed or mixed in open con tain ers.

LOWER FLAM MA BLE LIMIT (LFL). The min i mum con -
cen tra tion of va por in air at which prop a ga tion of flame will oc -
cur in the pres ence of an ig ni tion source. The LFL is some times 
re ferred to as “LEL” or “lower ex plo sive limit.”

NOR MAL TEM PER A TURE AND PRES SURE (NTP). A
tem per a ture of 70°F (21°C) and a pres sure of 1 at mo sphere
[14.7 psia (101 kPa)].

SER VICE COR RI DOR. A fully en closed pas sage used for
trans port ing HPM and pur poses other than re quired means of
egress.

SOLID. A ma te rial that has a melt ing point, de com poses or
sub limes at a tem per a ture greater than 68°F (20°C).

STOR AGE, HAZ ARD OUS MA TE RIALS.

1. The keep ing, re ten tion or leav ing of haz ard ous ma te ri als
in closed con tain ers, tanks, cyl in ders or sim i lar ves sels,
or

2. Ves sels sup ply ing op er a tions through closed con nec -
tions to the ves sel.

USE (MA TE RIAL). Plac ing a ma te rial into ac tion, in clud ing
sol ids, liq uids and gases.

WORK STA TION. A de fined space or an in de pend ent prin ci pal 
piece of equip ment us ing HPM within a fab ri ca tion area where a
spe cific func tion, lab o ra tory pro ce dure or re search ac tiv ity oc -
curs. Ap proved or listed haz ard ous ma te ri als stor age cab i nets,
flam ma ble liq uid stor age cab i nets or gas cab i nets serv ing a
work sta tion are in cluded as part of the work sta tion. A work sta -
tion is al lowed to con tain ven ti la tion equip ment, fire pro tec tion
de vices, de tec tion de vices, elec tri cal de vices and other pro cess -
ing and sci en tific equip ment.

415.3 Lo ca tion on prop erty. Group H shall be lo cated on
prop erty in ac cor dance with the other pro vi sions of this chap -
ter. In Group H-2 or H-3, not less than 25 per cent of the per im e -
ter wall of the oc cu pancy shall be an ex te rior wall.

Ex cep tions:

1. Liq uid use, dis pens ing and mix ing rooms hav ing a
floor area of not more than 500 square feet (46.5 m2)
need not be lo cated on the outer per im e ter of the
build ing where they are in ac cor dance with the In ter -
na tional Fire Code and NFPA 30.

2. Liq uid stor age rooms hav ing a floor area of not more
than 1,000 square feet (93 m2) need not be lo cated on
the outer per im e ter where they are in ac cor dance with
the In ter na tional Fire Code and NFPA 30.

3. Spray paint booths that com ply with the In ter na tional 
Fire Code need not be lo cated on the outer per im e ter.

415.3.1 Group H min i mum dis tance to lot lines. Re gard -
less of any other pro vi sions, build ings con tain ing Group H
oc cu pan cies shall be set back a min i mum dis tance from lot
lines as set forth in Items 1 through 4 be low. Dis tances shall
be mea sured from the walls en clos ing the oc cu pancy to lot
lines, in clud ing those on a pub lic way. Dis tances to as sumed 
prop erty lines drawn for the pur poses of de ter mi na tion of
ex te rior wall and open ing pro tec tion are not to be used to es -
tab lish the min i mum dis tance for sep a ra tion of build ings on
sites where ex plo sives are man u fac tured or used when sep a -
ra tion is pro vided in ac cor dance with the quan tity dis tance
ta bles spec i fied for ex plo sive ma te ri als in the In ter na tional
Fire Code.

1. Group H-1. Not less than 75 feet (22 860 mm) and not
less than re quired by the In ter na tional Fire Code.

Ex cep tions:

1. Fire works man u fac tur ing build ings sep a -
rated in ac cor dance with NFPA 1124.

2. Build ings con tain ing the fol low ing ma te ri -
als when sep a rated in ac cor dance with Ta ble
415.3.1:
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TABLE 415.3.1
MINIMUM SEPARATION DISTANCES FOR BUILDINGS CONTAINING EXPLOSIVE MATERIALS 

QUANTITY OF EXPLOSIVE MATERIALa

MINIMUM DISTANCE (feet)

Lot linesb and inhabited buildingsc

Separation of magazinesd, e, fPounds over Pounds not over Barricadedd 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

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

(continued)
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TABLE 415.3.1—continued
MINIMUM SEPARATION DISTANCES FOR BUILDINGS CONTAINING EXPLOSIVE MATERIALS 

QUANTITY OF EXPLOSIVE MATERIALa

MINIMUM DISTANCE (feet)

Lot linesb and inhabited buildingsc

Separation of magazinesd, e, fPounds over Pounds not over Barricadedd Unbarricaded

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 SI: 1 pound = 0.454 kg, 1 foot = 304.8 mm.
a. The num ber of pounds of ex plo sives listed is the num ber of pounds of tri ni tro tol u ene (TNT) or the equiv a lent pounds of other ex plo sive.
b. The dis tance listed is the dis tance to lot line, in clud ing lot lines at pub lic ways.
c. For the pur pose of this ta ble, an in hab ited build ing is any build ing on the same prop erty that is reg u larly oc cu pied by people. Where two or more build ings con tain -

ing ex plo sives or mag a zines are lo cated on the same prop erty, each build ing or mag a zine shall com ply with the min i mum dis tances spec i fied from in hab ited build -
ings and, in ad di tion, they shall be sep a rated from each other by not less than the dis tance shown for “Sep a ra tion of mag a zines,” ex cept that the quan tity of
ex plo sive ma te ri als con tained in det o na tor build ings or mag a zines shall gov ern in re gard to the spac ing of said det o na tor build ings or mag a zines from build ings or
mag a zines con tain ing other ex plo sive ma te ri als. If any two or more build ings or mag a zines are sep a rated from each other by less than the spec i fied "Sep a ra tion of
Mag a zines" dis tances, then such two or more build ings or magazines, as a group, shall be con sid ered as one build ing or mag a zine, and the to tal quan tity of ex plo -
sive ma te ri als stored in such group shall be treated as if the ex plo sive were in a sin gle build ing or mag a zine lo cated on the site of any build ing or mag a zine of the
group, and shall com ply with the min i mum dis tance spec i fied from other mag a zines or in hab ited build ings.

d. Bar ri cades shall ef fec tively screen the build ing con tain ing ex plo sives from other build ings, pub lic ways or mag a zines. Where mounds or revetted walls of earth are 
used for bar ri cades, they shall not be less than 3 feet in thick ness. A straight line from the top of any side wall of the build ing con tain ing ex plo sive ma te ri als to the
eave line of any other build ing, mag a zine or a point 12 feet above the cen ter line of a pub lic way shall pass through the bar ri cades.

e. Mag a zine is a build ing or struc ture, other than an op er at ing build ing, ap proved for stor age of ex plo sive ma te ri als. Por ta ble or mo bile mag a zines not ex ceed ing 120
square feet (11 m2) in area need not com ply with the re quire ments of this code, how ever, all mag a zines shall com ply with the In ter na tional Fire Code.

f. The dis tance listed is permitted be re duced by 50 per cent where ap proved nat u ral or ar ti fi cial bar ri ers are pro vided in ac cor dance with the re quire ments in Note d.



2.1. Or ganic per ox ides, un clas si fied de -
ton able.

2.2. Un sta ble re ac tive ma te ri als Class 4.
2.3. Un sta ble re ac tive ma te ri als, Class 3

de ton able.
2.4. De ton able pyrophoric ma te ri als.

2. Group H-2. Not less than 30 feet (9144 mm) where
the area of the oc cu pancy ex ceeds 1,000 square feet
(93 m2) and it is not re quired to be lo cated in a de -
tached build ing.

3. Groups H-2 and H-3. Not less than 50 feet (15 240
mm) where a de tached build ing is re quired (see Ta ble
415.3.2).

4. Groups H-2 and H-3. Oc cu pan cies con tain ing ma te ri -
als with ex plo sive char ac ter is tics shall be sep a rated as 
re quired by the In ter na tional Fire Code. Where sep a -
ra tions are not spec i fied, the dis tances re quired shall
not be less than the dis tances re quired by Ta ble
415.3.1.

415.3.2 Group H-1 and H-2 or H-3 de tached build ings.
Where a de tached build ing is re quired by Ta ble 415.3.2,
there are no re quire ments for wall and open ing pro tec tion
based on lo ca tion on prop erty.

415.4 Spe cial pro vi sions for Group H-1 oc cu pan cies. Group
H-1 oc cu pan cies shall be in build ings used for no other pur -
pose, shall not ex ceed one story in height and be with out base -
ment, crawl spaces or other un der-floor spaces. Roofs shall be
of light weight con struc tion with suit able ther mal in su la tion to
pre vent sen si tive ma te rial from reach ing its de com po si tion
tem per a ture.

 Group H-1 oc cu pan cies con tain ing ma te ri als which are in
them selves both phys i cal and health haz ards in quan ti ties ex -
ceed ing the max i mum al low able quan ti ties per con trol area in
Ta ble 307.7.(2) shall com ply with re quire ments for both Group 
H-1 and H-4 oc cu pan cies.

415.4.1 Floors in stor age rooms. Floors in stor age ar eas
for or ganic per ox ides, pyrophoric ma te ri als and un sta ble
(re ac tive) ma te ri als shall be of liq uid-tight, noncombustible
con struc tion.

415.4.2 Re stric tions in the Fire Dis trict. Group H-1 oc cu -
pan cies shall not be lo cated in the Fire Dis trict de fined in Sec -
tion 401.2.

415.5 Spe cial pro vi sions for Group H-2 and H-3 oc cu pan -
cies. Group H-2 and H-3 oc cu pan cies con tain ing quan ti ties of
haz ard ous ma te ri als in ex cess of those set forth in Ta ble
415.3.2 shall be in build ings used for no other pur pose, shall
not ex ceed one story in height and shall be with out base ments,
crawl spaces or other un der-floor spaces.

 Group H-2 and H-3 oc cu pan cies con tain ing wa ter-re ac tive
ma te ri als shall be re sis tant to wa ter pen e tra tion. Pip ing for con -
vey ing liq uids shall not be over or through ar eas con tain ing wa -
ter reactives, un less iso lated by ap proved liq uid-tight
con struc tion.

Ex cep tion: Fire pro tec tion pip ing.

415.5.1 Floors in stor age rooms. Floors in stor age ar eas for 
or ganic per ox ides, ox i diz ers, pyrophoric ma te ri als, un sta -
ble (re ac tive) ma te ri als and wa ter-re ac tive sol ids and liq uids 
shall be of liq uid-tight, noncombustible con struc tion.

415.5.2 Wa ter proof room. Rooms or ar eas used for the
stor age of wa ter-re ac tive sol ids and liq uids shall be con -
structed in a man ner that re sists the pen e tra tion of wa ter
through the use of wa ter proof ma te ri als. Pip ing car ry ing
wa ter for other than ap proved au to matic fire sprin kler sys -
tems shall not be within such rooms or ar eas.

415.5.3 Re stric tions in the Fire Dis trict. Group H-2 Oc cu -
pan cies hav ing a floor area in ex cess of 500 square feet (46
m

2
) are not per mit ted in the Fire Dis trict. Group H-3 Oc cu -

pan cies hav ing a floor area in ex cess of 1,500 square feet
(139 m

2
) are not per mit ted in the Fire Dis trict. See  Sec tion

401.2 for def i ni tion of Fire Dis trict.

415.6 Smoke and heat vent ing. Smoke and heat vents com -
ply ing with Sec tion 910 shall be in stalled in the fol low ing lo ca -
tions:

1. In oc cu pan cies clas si fied as Group H-2 or H-3, any of
which are over 15,000 square feet (1394 m2) in sin gle
floor area.

Ex cep tion: Build ings of noncombustible con struc -
tion con tain ing only noncombustible ma te ri als.

2. In ar eas of build ings in Group H used for stor ing Class 2,
3 and 4 liq uid and solid ox i diz ers, Class 1 and un clas si -
fied de ton able or ganic per ox ides, Class 3 and 4 un sta ble
(re ac tive) ma te ri als, or Class 2 or 3 wa ter-re ac tive ma te -
ri als as re quired for a Class V haz ard clas si fi ca tion.

Ex cep tion: Build ings of noncombustible con struc -
tion con tain ing only noncombustible ma te ri als.

415.7 Group H-2. Oc cu pancies in Group H-2 shall be con -
structed in ac cor dance with Sec tions 415.7.1 through 415.7.4
and the In ter na tional Fire Code.

415.7.1 Com bus ti ble dusts, grain pro cess ing and stor -
age. The pro vi sions of Sec tions 415.7.1.1 through 415.7.1.5 
shall ap ply to build ings in which ma te ri als that pro duce
com bus ti ble dusts are stored or han dled. Build ings that store 
or han dle com bus ti ble dusts shall com ply with the ap pli ca -
ble pro vi sions of NFPA 61, NFPA 120, NFPA 651, NFPA
654, NFPA 655, NFPA 664 and NFPA 85, and the In ter na -
tional Fire Code.

415.7.1.1 Type of con struc tion and height ex cep tions.
Build ings shall be con structed in com pli ance with the
height and area lim i ta tions of Ta ble 503 for Group H-2;
ex cept that where erected of Type I or II con struc tion, the
heights and ar eas of grain el e va tors and sim i lar struc tures 
shall be un lim ited, and where of Type IV con struc tion,
the max i mum height shall be 65 feet (19 812 mm) and
ex cept fur ther that, in iso lated ar eas, the max i mum
height of Type IV struc tures shall be in creased to 85 feet
(25 908 mm).

415.7.1.2 Grind ing rooms. Ev ery room or space oc cu -
pied for grind ing or other op er a tions that pro duce com -
bus ti ble dusts shall be en closed with fire bar ri ers and
hor i zon tal as sem blies or both that have not less than a
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2-hour fire-re sis tance rat ing where the area is not more
than 3,000 square feet (279 m2), and not less than a
4-hour fire-re sis tance rat ing where the area is greater
than 3,000 square feet (279 m2).

415.7.1.3 Con vey ors. Con vey ors, chutes, pip ing and
sim i lar equip ment pass ing through the en clo sures of
rooms or spaces shall be con structed dirt tight and va por
tight, and be of ap proved noncombustible ma te ri als com -
ply ing with Chap ter 30.

415.7.1.4 Ex plo sion con trol. Ex plo sion con trol shall be
pro vided as spec i fied in the In ter na tional Fire Code, or
spaces shall be equipped with the equiv a lent me chan i cal
ven ti la tion com ply ing with the In ter na tional Me chan i -
cal Code.

415.7.1.5 Grain el e va tors. Grain el e va tors, malt houses
and build ings for sim i lar oc cu pan cies shall not be lo cated 
within 30 feet (9144 mm) of in te rior lot lines or struc -
tures on the same lot, ex cept where erected along a rail -
road right-of-way.

415.7.1.6 Coal pock ets. Coal pock ets lo cated less than
30 feet (9144 mm) from in te rior lot lines or from struc -
tures on the same lot shall be con structed of not less than
Type IB con struc tion. Where more than 30 feet (9144

mm) from in te rior lot lines, or where erected along a rail -
road right-of-way, the min i mum type of con struc tion of
such struc tures not more than 65 feet (19 812 mm) in
height shall be Type IV.

415.7.2 Flam ma ble and com bus ti ble liq uids. The stor age, 
han dling, pro cess ing and trans port ing of flam ma ble and
com bus ti ble liq uids shall be in ac cor dance with the In ter na -
tional Me chan i cal Code and the In ter na tional Fire Code.

415.7.2.1 Mixed oc cu pan cies. Where the stor age tank
area is lo cated in a build ing of two or more oc cu pan cies,
and the quan tity of liq uid ex ceeds the max i mum al low -
able quan tity for one con trol area, the use shall be com -
pletely sep a rated from ad ja cent fire ar eas in ac cor dance
with the re quire ments of Sec tion 302.3.2.

415.7.2.1.1 Height ex cep tion. Where stor age tanks
are lo cated within only a sin gle-story build ing, the
height lim i ta tion of Sec tion 503 shall not ap ply for
Group H.

415.7.2.2 Tank pro tec tion. Stor age tanks shall be
noncombustible and pro tected from phys i cal dam age. A
fire bar rier wall or hor i zon tal as sem blies or both around
the stor age tank(s) shall be per mit ted as the method of
pro tec tion from phys i cal dam age.
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TABLE 415.3.2
REQUIRED DETACHED STORAGE

DETACHED STORAGE IS REQUIRED WHEN THE QUANTITY OF MATERIAL EXCEEDS THAT LISTED HEREIN

Material Class Solids and Liquids (tons)a,b Gases (cubic feet)a,b

Explosives

Division 1.1
Division 1.2
Division 1.3
Division 1.4

 Division 1.4c

Division 1.5
Division 1.6

Maximum Allowable Quantity
Maximum Allowable Quantity
Maximum Allowable Quantity
Maximum Allowable Quantity

1
Maximum Allowable Quantity
Maximum Allowable Quantity

Not Applicable

Oxidizers Class 4 Maximum Allowable Quantity Maximum Allowable Quantity

Unstable (reactives) detonable Class 3 or 4 Maximum Allowable Quantity Maximum Allowable Quantity

Oxidizer, liquids and solids Class 3
Class 2

1,200
2,000

Not Applicable
Not Applicable

Organic peroxides

Detonable
Class I
Class II
Class III

Maximum Allowable Quantity
Maximum Allowable Quantity

25
50

Not Applicable
Not Applicable
Not Applicable
Not Applicable

Unstable (reactives) nondetonable Class 3
Class 2

1
25

2,000
10,000

Water reactives Class 3
Class 2

1
25

Not Applicable
Not Applicable

Pyrphoric gases Not Applicable Not Applicable 2,000

For SI: 1 ton = 906 kg, 1 cubic foot = 0.02832 M3.
a. For ma te ri als that are de ton able, the dis tance to other build ings or lot lines shall be as spec i fied in Ta ble 415.3.1 based on tri ni tro tol u ene (TNT) equiv a lence of the

ma te rial. For ma te ri als clas si fied as ex plo sives, see Chapter 33 the In ter na tional Fire Code. For all other ma te ri als, the dis tance shall be as in di cated in Sec tion
415.3.1.

b. “Max i mum Al low able Quan tity” means the max i mum al low able quan tity per con trol area set forth in Ta ble 307.7(1).
c. Limited to Di vi sion 1.4 ma te ri als and ar ti cles, in clud ing ar ti cles pack aged for ship ment, that are not reg u lated as an ex plo sive un der Bu reau of Al co hol, To bacco

and Fire arms (BATF) reg u la tions or unpackaged ar ti cles used in pro cess op er a tions that do not prop a gate a det o na tion or def la gra tion be tween ar ti cles, pro vid ing
the net ex plo sive weight of in di vid ual ar ti cles does not ex ceed 1 pound.



415.7.2.3 Tanks. Stor age tanks shall be ap proved tanks
con form ing to the re quire ments of the In ter na tional Fire
Code.

415.7.2.4 Sup pres sion. Group H shall be equipped
through out with an ap proved au to matic sprin kler sys -
tem, in stalled in ac cor dance with Sec tion 903.

415.7.2.5 Leak age con tain ment. A liq uid-tight con -
tain ment area com pat i ble with the stored liq uid shall be
pro vided. The method of spill con trol, drain age con trol
and sec ond ary con tain ment shall be in ac cor dance with
the In ter na tional Fire Code.

Ex cep tion: Rooms where only dou ble-wall stor age
tanks con form ing to Sec tion 415.7.2.3 are used to
store Class I, II and IIIA flam ma ble and com bus ti ble
liq uids shall not be re quired to have a leak age con tain -
ment area.

415.7.2.6 Leak age alarm. An ap proved au to matic
alarm shall be pro vided to in di cate a leak in a stor age
tank and room. The alarm shall sound an au di ble sig nal,
15 dBa above the am bi ent sound level, at ev ery point of
en try into the room in which the leak ing stor age tank is
lo cated. An ap proved sign shall be posted on ev ery en try
door to the tank stor age room in di cat ing the po ten tial
haz ard of the in te rior room en vi ron ment, or the sign shall 
state: WARN ING, WHEN ALARM SOUNDS, THE
EN VI RON MENT WITHIN THE ROOM MAY BE
HAZ ARD OUS. The leak age alarm shall also be su per -
vised in ac cor dance with Chap ter 9 to trans mit a trou ble
sig nal.

415.7.2.7 Tank vent. Stor age tank vents for Class I, II or
IIIA liq uids shall ter mi nate to the out door air in ac cor -
dance with the In ter na tional Fire Code.

415.7.2.8 Room ven ti la tion. Stor age tank ar eas stor ing
Class I, II or IIIA liq uids shall be pro vided with me chan i -
cal ven ti la tion. The me chan i cal ven ti la tion sys tem shall
be in ac cor dance with the In ter na tional Me chan i cal
Code and the In ter na tional Fire Code.

415.7.2.9 Ex plo sion vent ing. Where Class I liq uids are
be ing stored, ex plo sion vent ing shall be pro vided in ac -
cor dance with the In ter na tional Fire Code.

415.7.2.10 Tank open ings other than vents. Tank
open ings other than vents from tanks in side build ings
shall be de signed to en sure that liq uids or va por con cen -
tra tions are not re leased in side the build ing.

415.7.3 Liq uefied pe tro leum gas-dis tri bu tion fa cil i ties.
The de sign and con struc tion of pro pane, bu tane, pro pyl ene,
bu ty lene and other liq ue fied pe tro leum gas-dis tri bu tion fa -
cil i ties shall con form to the ap pli ca ble pro vi sions of Sec -
tions 415.7.3.1 through 415.7.3.5.2. The stor age and
han dling of liq ue fied pe tro leum gas sys tems shall con form
to the In ter na tional Fire Code. The de sign and in stal la tion
of pip ing, equip ment and sys tems that uti lize liq ue fied pe -
tro leum gas shall be in ac cor dance with the In ter na tional
Fuel Gas Code. Liq uefied pe tro leum gas-dis tri bu tion fa cil i -

ties shall be ven ti lated in ac cor dance with the In ter na tional
Me chan i cal Code and Sec tion 415.7.3.1.

415.7.3.1 Air move ment. Liq uefied pe tro leum gas-
 distribution fa cil i ties shall be pro vided with air in lets and
out lets ar ranged so that air move ment across the floor of
the fa cil ity will be uni form. The to tal area of both in let
and out let open ings shall be at least 1 square inch (645
mm2) for each 1 square foot (0.093 m2) of floor area. The
bot tom of such open ings shall not be more than 6 inches
(152 mm) above the floor.

415.7.3.2 Con struc tion. Liq uefied pe tro leum gas-dis -
tri bu tion fa cil i ties shall be con structed in ac cor dance
with Sec tion 415.7.3.3 for sep a rate build ings, Sec tion
415.7.3.4 for at tached build ings or Sec tion 415.7.3.5 for
rooms within build ings.

415.7.3.3 Sep a rate build ings. Where lo cated in sep a -
rate build ings, liq ue fied pe tro leum gas-dis tri bu tion fa cil -
i ties shall be oc cu pied ex clu sively for that pur pose or for
other pur poses hav ing sim i lar haz ards. Such build ings
shall be lim ited to one story in height and shall con form
to Sec tions 415.7.3.3.1 through 415.7.3.3.3.

415.7.3.3.1 Floors. The floor shall not be lo cated be -
low ground level and any spaces be neath the floor
shall be sol idly filled or shall be un en closed.

415.7.3.3.2 Ma te ri als. Walls, floors, ceil ings,  columns 
and roofs shall be con structed of non combustible ma -
te ri als.

415.7.3.3.3 Ex plo sion vent ing. Ex plo sion vent ing
shall be pro vided in ac cor dance with the In ter na tional 
Fire Code.

415.7.3.4 At tached build ings. Where liq ue fied pe tro -
leum gas-dis tri bu tion fa cil i ties are lo cated in an at tached
struc ture, the at tached per im e ter shall not ex ceed 50 per -
cent of the per im e ter of the space en closed and the fa cil -
ity shall com ply with Sec tions 415.7.3.3 and 415.7.3.4.1. 
Where the at tached per im e ter ex ceeds 50 per cent, such
fa cil i ties shall com ply with Sec tion 415.7.3.5.

415.7.3.4.1 Fire sep a ra tion as sem blies. Sep a ra tion
of the at tached struc tures shall be pro vided by fire bar -
rier walls and hor i zon tal as sem blies, or both, hav ing a
fire-re sis tance rat ing of not less than 1 hour and shall
not have open ings. Fire bar rier walls and hor i zon tal
as sem blies, or both, be tween at tached struc tures oc -
cu pied only for the stor age of LP-gas are per mit ted to
have fire doors that com ply with Sec tion 715. Such
fire bar rier walls and hor i zon tal as sem blies, or both,
shall be de signed to with stand a static pres sure of at
least 100 pounds per square foot (psf) (4788 Pa), ex -
cept where the build ing to which the struc ture is at -
tached is oc cu pied by op er a tions or pro cesses hav ing
a sim i lar haz ard.

415.7.3.5 Rooms within build ings. Where liq ue fied pe -
tro leum gas-dis tri bu tion fa cil i ties are lo cated in rooms
within build ings, such rooms shall be lo cated in the first
story above grade plane and shall have at least one ex te -
rior wall with suf fi cient ex posed area to pro vide ex plo -
sion vent ing as re quired in the In ter na tional Fire Code.

72 2003 SEATTLE BUILDING CODE

SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCYSPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY



The build ing in which the room is lo cated shall not have a 
base ment or un ven ti lated crawl space and the room shall
com ply with Sec tions 415.7.3.5.1 and 415.7.3.5.2.

415.7.3.5.1 Ma te ri als. Walls, floors, ceil ings and
roofs of such rooms shall be con structed of ap proved
noncombustible ma te ri als.

415.7.3.5.2 Com mon con struc tion. Walls and
floor/ceil ing as sem blies com mon to the room and to
the build ing within which the room is lo cated shall
have a fire bar rier wall and hor i zon tal as sem bly or
both of not less than a 1-hour fire-re sis tance rat ing
and with out open ings. Com mon walls for rooms oc -
cu pied only for stor age of LP-gas are per mit ted to
have open ing protectives com ply ing with Sec tion
715. Such walls and ceil ing shall be de signed to with -
stand a static pres sure of at least 100 psf (4788 Pa).

Ex cep tion: Where the build ing, within which the
room is lo cated, is oc cu pied by op er a tions or pro -
cesses hav ing a sim i lar haz ard.

415.7.4 Dry clean ing plants. The con struc tion and in stal la -
tion of dry clean ing plants shall be in ac cor dance with the re -
quire ments of this code, the In ter na tional Me chan i cal
Code, the In ter na tional Uni form Plumb ing Code and NFPA
32. Dry clean ing sol vents and sys tems shall be clas si fied in
ac cor dance with the In ter na tional Fire Code.

415.8 Groups H-3 and H-4. Groups H-3 and H-4 shall be con -
structed in ac cor dance with the ap pli ca ble pro vi sions of this
code and the In ter na tional Fire Code.

415.8.1 Gas rooms. When gas rooms are pro vided, such
rooms shall be sep a rated from other ar eas by not less than a
1-hour fire bar rier.

415.8.2 Floors in stor age rooms. Floors in stor age ar eas for 
cor ro sive liq uids and highly toxic or toxic ma te ri als shall be
of liq uid-tight, noncombustible con struc tion.

415.8.3 Sep a ra tion—highly toxic sol ids and liq uids.
Highly toxic sol ids and liq uids not stored in ap proved haz -
ard ous ma te ri als stor age cab i nets shall be iso lated from
other haz ard ous ma te ri als stor age by con struc tion hav ing a
1-hour fire-re sis tance rat ing.

415.9 Group H-5.

415.9.1 Gen eral. In ad di tion to the re quire ments set forth
else where in this code, Group H-5 shall com ply with the
pro vi sions of Sec tion 415.9 and the In ter na tional Fire Code.

415.9.2 Fab ri ca tion ar eas.

415.9.2.1 Haz ard ous ma te ri als in fab ri ca tion ar eas.

415.9.2.1.1 Ag gre gate quan ti ties. The ag gre gate
quan ti ties of haz ard ous ma te ri als stored and used in a
sin gle fab ri ca tion area shall not ex ceed the quan ti ties
set forth in Ta ble 415.9.2.1.1.

Ex cep tion: The quan tity lim i ta tions for any haz -
ard cat e gory in Ta ble 415.9.2.1.1 shall not ap ply
where the fab ri ca tion area con tains quan ti ties of

haz ard ous ma te ri als not ex ceed ing the max i mum
al low able quan ti ties per con trol area es tab lished
by Ta bles 307.7(1) and 307.7(2).

415.9.2.1.2 Haz ard ous pro duc tion ma te ri als. The
max i mum quan ti ties of haz ard ous pro duc tion ma te ri -
als stored in a sin gle fab ri ca tion area shall not ex ceed
the max i mum al low able quan ti ties per con trol area
es tab lished by Ta bles 307.7(1) and 307.7(2).

415.9.2.2 Sep a ra tion. Fab ri ca tion ar eas, whose sizes are 
lim ited by the quan tity of haz ard ous ma te ri als al lowed
by Ta ble 415.9.2.1.1, shall be sep a rated from each other,
from exit ac cess cor ri dors, and from other parts of the
build ing by not less than 1-hour fire bar ri ers.

Ex cep tions:

1. Doors within such fire bar rier walls, in clud ing
doors to cor ri dors, shall be only self-clos ing
fire as sem blies hav ing a fire-pro tec tion rat ing
of not less than 3/4 hour.

2. Win dows be tween fab ri ca tion ar eas and exit ac -
cess cor ri dors are per mit ted to be fixed glaz ing
listed and la beled for a fire pro tec tion rat ing of
at least 3/4 hour in ac cor dance with Sec tion 715.

415.9.2.3 Lo ca tion of oc cu pied lev els. Oc cupied lev els
of fab ri ca tion ar eas shall be lo cated at or above the first
story above grade plane.

415.9.2.4 Floors. Ex cept for sur fac ing, floors within
fab ri ca tion ar eas shall be of noncombustible con struc -
tion.

 Open ings through floors of fab ri ca tion ar eas are per -
mit ted to be un pro tected where the in ter con nected lev els
are used solely for me chan i cal equip ment di rectly re -
lated to such fab ri ca tion ar eas (see also Sec tion
415.9.2.5).

 Floors form ing a part of an oc cu pancy sep a ra tion shall 
be liq uid tight.

415.9.2.5 Shafts and open ings through floors. El e va -
tor shafts, vent shafts and other open ings through floors
shall be en closed when re quired by Sec tion 707. Me -
chan i cal, duct and pip ing pen e tra tions within a fab ri ca -
tion area shall not ex tend through more than two floors.
The an nu lar space around pen e tra tions for ca bles, ca ble
trays, tub ing, pip ing, con duit or ducts shall be sealed at
the floor level to re strict the move ment of air. The fab ri -
ca tion area, in clud ing the ar eas through which the
ductwork and pip ing ex tend, shall be con sid ered a sin gle
con di tioned en vi ron ment.

415.9.2.6 Ven ti la tion. Me chan i cal ex haust ven ti la tion
shall be pro vided through out the fab ri ca tion area at the
rate of not less than 1 cu bic foot per min ute per square
foot (0.044 L/S/m2) of floor area. The ex haust air duct
sys tem of one fab ri ca tion area shall not con nect to an -
other duct sys tem out side that fab ri ca tion area within the
build ing.

 A ven ti la tion sys tem shall be pro vided to cap ture and
ex haust fumes and va pors at workstations.
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TABLE 415.9.2.1.1
QUANTITY LIMITS FOR HAZARDOUS MATERIALS IN A SINGLE FABRICATION AREA IN GROUP H-5a

HAZARD CATEGORY
SOLIDS

 (pounds per square feet)
LIQUIDS

 (gallons per square feet)
GAS

(feet3 @ NTP/square feet)

PHYSICAL-HAZARD MATERIALS

Combustible dust Note b Not Applicable Not Applicable

Combustible fiber Loose
Baled

Note b
Note b Not Applicable Not Applicable

Combustible liquid II
IIIA
IIIB

Combination Class I, II and IIIA

Not Applicable

0.01
0.02

Not Limited
0.04

Not Applicable

Cryogenic gas Flammable
Oxidizing Not Applicable Not Applicable Note c

1.25

Explosives Note b Note b Note b

Flammable gas Gaseous
Liquefied Not Applicable Not Applicable Note b

Note c

Flammable liquid IA
IB
IC

Combination Class IA, IB and IC
Combination Class I, II and IIIA

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
 Class I
 Class II
 Class III
 Class IV
 Class V

Note b
Note b
0.025
0.1

Not Limited
Not limited

Not Applicable Not Applicable

Oxidizing gas Gaseous
Liquefied

Combination of gaseous
 and liquefied

Not Applicable Not Applicable

1.25
1.25

1.25

Oxidizer Class 4
Class 3
Class 2
Class 1

Combination Class 1, 2, 3

Note b
0.003
0.003
0.003
0.003

Note b
0.003
0.003
0.003
0.003

Not Applicable

Pyrophoric material Note b 0.00125 Notes c and d

Unstable reactive Class 4
Class 3
Class 2
Class 1

Note b
0.025
0.1

Not Limited

Note b
0.0025
0.01

Not Limited

Note b
Note b
Note b

Not Limited

Water reactive Class 3
Class 2
Class 1

Note b
0.25

Not Limited

0.00125
0.025

Not Limited
Not Applicable

HEALTH-HAZARD MATERIALS

Corrosives Not Limited Not Limited Not Limited

Highly toxic Not Limited Not Limited Note c

Toxics Not Limited Not Limited Note c

For SI: 1 pound per square foot = 4.882 kg/m2, 1 gallon per square foot = 0.025 L/m2, 1 cubic foot @ NTP/square foot = 0.305 M3 @ NTP/m2,
1 cubic foot = 0.02832 M3.

a. Haz ard ous ma te ri als within pip ing shall not be in cluded in the cal cu lated quan ti ties.
b. Quan tity of haz ard ous ma te ri als in a sin gle fab ri ca tion shall not ex ceed the max i mum al low able quan ti ties per con trol area in Ta bles 307.7(1) and 307.7(2).
c. The ag gre gate quan tity of flam ma ble, pyrophoric, toxic and highly toxic gases shall not ex ceed 9,000 cu bic feet at NTP.
d. The ag gre gate quan tity of pyrophoric gases in the build ing shall not ex ceed the amounts set forth in Ta ble 415.3.2.



 Two or more op er a tions at a work sta tion shall not be
con nected to the same ex haust sys tem where ei ther one
or the com bi na tion of the sub stances re moved could con -
sti tute a fire, ex plo sion or haz ard ous chem i cal re ac tion
within the ex haust duct sys tem.

 Ex haust ducts pen e trat ing oc cu pancy sep a ra tions
shall be con tained in a shaft of equiv a lent fire-re sis tance
con struc tion. Ex haust ducts shall not pen e trate fire walls.

 Fire damp ers shall not be in stalled in ex haust ducts.

415.9.2.7 Trans porting haz ard ous pro duc tion ma te -
ri als to fab ri ca tion ar eas. Haz ard ous pro duc tion ma te -
ri als shall be trans ported to fab ri ca tion ar eas through
en closed pip ing or tub ing sys tems that com ply with Sec -
tion 415.9.6.1, through ser vice cor ri dors com ply ing with 
Sec tion 415.9.4, or in exit ac cess cor ri dors as per mit ted
in the ex cep tion to Sec tion 415.9.3. The han dling or
trans port ing of haz ard ous pro duc tion ma te ri als within
ser vice cor ri dors shall com ply with the In ter na tional
Fire Code.

415.9.2.8 Elec tri cal.

415.9.2.8.1 Gen eral. Elec tri cal equip ment and de -
vices within the fab ri ca tion area shall com ply with the 
ICC Se at tle Elec tri cal Code. The re quire ments for
haz ard ous lo ca tions need not be ap plied where the av -
er age air change is at least four times that set forth in
Sec tion 415.9.2.6 and where the num ber of air
changes at any lo ca tion is not less than three times that 
re quired by Sec tion 415.9.2.6. The use of recirculated 
air shall be per mit ted.

415.9.2.8.2 Work sta tions. Work sta tions shall not be
en er gized with out ad e quate ex haust ven ti la tion. See
Sec tion 415.9.2.6 for work sta tion ex haust ven ti la tion
re quire ments.

415.9.3 Exit ac cess cor ri dors. Exit ac cess cor ri dors shall
com ply with Chap ter 10 and shall be sep a rated from fab ri -
ca tion ar eas as spec i fied in Sec tion 415.9.2.2. Exit ac cess
cor ri dors shall not con tain HPM and shall not be used for
trans port ing such ma te ri als, ex cept through closed pip ing
sys tems as pro vided in Sec tion 415.9.6.3.

Ex cep tion: Where ex ist ing fab ri ca tion ar eas are al tered
or mod i fied, HPM is al lowed to be trans ported in ex ist ing 
exit ac cess cor ri dors, sub ject to the fol low ing con di tions:

1. Cor ri dors. Exit ac cess cor ri dors ad ja cent to the
fab ri ca tion area where the al ter ation work is to be
done shall com ply with Sec tion 1016 for a length
de ter mined as fol lows:

1.1. The length of the com mon wall of the cor -
ri dor and the fab ri ca tion area; and

1.2. For the dis tance along the exit ac cess cor ri -
dor to the point of en try of HPM into the
exit ac cess cor ri dor serv ing that fab ri ca tion 
area.

2. Emer gency alarm sys tem. There shall be an emer -
gency tele phone sys tem, a lo cal man ual alarm sta -
tion or other ap proved alarm-ini ti at ing de vice
within exit ac cess cor ri dors at not more than

150-foot (45 720 mm) in ter vals and at each exit
and exit ac cess door way. The sig nal shall be re -
layed to an ap proved cen tral, pro pri etary or re mote 
sta tion ser vice or the emer gency con trol sta tion
and shall also ini ti ate a lo cal au di ble alarm.

3. Pass-throughs. Self-clos ing doors hav ing a
fire-pro tec tion rat ing of not less than 1 hour shall
sep a rate pass-throughs from ex ist ing exit ac cess
cor ri dors. Pass-throughs shall be con structed as
re quired for the exit ac cess cor ri dors, and pro -
tected by an ap proved au to matic fire-ex tin guish -
ing sys tem.

415.9.4 Ser vice cor ri dors.

415.9.4.1 Oc cu pancy. Ser vice cor ri dors shall be clas si -
fied as Group H-5.

415.9.4.2 Use con di tions. Ser vice cor ri dors shall be sep -
a rated from exit ac cess cor ri dors as re quired by Sec tion
415.9.2.2. Ser vice cor ri dors shall not be used as a re -
quired exit ac cess cor ri dor.

415.9.4.3 Me chan i cal ven ti la tion. Ser vice cor ri dors
shall be me chan i cally ven ti lated as re quired by Sec tion
415.9.2.6 or at not less than six air changes per hour,
which ever is greater.

415.9.4.4 Means of egress. The max i mum dis tance of
travel from any point in a ser vice cor ri dor to an exit, exit
ac cess cor ri dor or door into a fab ri ca tion area shall not
ex ceed 75 feet (22 860 mm). Dead ends shall not ex ceed
4 feet (1219 mm) in length. There shall be not less than
two ex its, and not more than one-half of the re quired
means of egress shall re quire travel into a fab ri ca tion
area. Doors from ser vice cor ri dors shall swing in the di -
rec tion of egress travel and shall be self-clos ing.

415.9.4.5 Min i mum width. The min i mum clear width
of a ser vice cor ri dor shall be 5 feet (1524 mm), or 33
inches (838 mm) wider than the wid est cart or truck used
in the cor ri dor, which ever is greater.

415.9.4.6 Emer gency alarm sys tem. Emer gency alarm
sys tems shall be pro vided in ac cor dance with this sec tion 
and Sec tions 414.7.1 and 414.7.2. The max i mum al low -
able quan tity per con trol area pro vi sions shall not ap ply
to emer gency alarm sys tems re quired for HPM.

415.9.4.6.1 Ser vice cor ri dors. An emer gency alarm
sys tem shall be pro vided in ser vice cor ri dors, with at
least one alarm de vice in each ser vice cor ri dor.

415.9.4.6.2 Exit ac cess cor ri dors and exit en clo -
sures. Emer gency alarms for exit ac cess cor ri dors and 
exit en clo sures shall com ply with Sec tion 414.7.2.

415.9.4.6.3 Liq uid stor age rooms, HPM rooms and 
gas rooms. Emer gency alarms for liq uid stor age
rooms, HPM rooms and gas rooms shall com ply with
Sec tion 414.7.1.

415.9.4.6.4 Alarm-ini ti at ing de vices. An ap proved
emer gency tele phone sys tem, lo cal alarm man ual pull 
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sta tions, or other ap proved alarm-ini ti at ing de vices
are al lowed to be used as emer gency alarm-ini ti at ing
de vices.

415.9.4.6.5 Alarm sig nals. Ac ti va tion of the emer -
gency alarm sys tem shall sound a lo cal alarm and
trans mit a sig nal to the emer gency con trol sta tion.

415.9.5 Stor age of haz ard ous pro duc tion ma te ri als.

415.9.5.1 Gen eral. Stor age of HPM in fab ri ca tion ar eas
shall be within ap proved or listed stor age cab i nets or gas
cab i nets, or within a work sta tion. The stor age of haz ard -
ous pro duc tion ma te ri als in quan ti ties greater than those
listed in Ta bles 307.7(1) or 307.7(2) shall be in liq uid
stor age rooms, HPM rooms or gas rooms as ap pro pri ate
for the ma te ri als stored. The stor age of other haz ard ous
ma te ri als shall be in ac cor dance with other ap pli ca ble
pro vi sions of this code and the In ter na tional Fire Code.

415.9.5.2 Con struc tion.

415.9.5.2.1 HPM rooms and gas rooms. HPM
rooms and gas rooms shall be sep a rated from other ar -
eas by not less than a 2-hour fire bar rier where the area 
is 300 square feet (27.9 m2) or more and not less than a 
1-hour fire bar rier where the area is less than 300
square feet (27.9 m2).

415.9.5.2.2 Liq uid stor age rooms. Liq uid stor age
rooms shall be con structed in ac cor dance with the fol -
low ing re quire ments:

1. Rooms in ex cess of 500 square feet (46.5 m2)
shall have at least one ex te rior door ap proved
for fire de part ment ac cess.

2. Rooms shall be sep a rated from other ar eas by
fire bar ri ers hav ing a fire-re sis tance rat ing of
not less than 1-hour for rooms up to 150 square
feet (13.9 m2) in area and not less than 2 hours
where the room is more than 150 square feet
(13.9 m2) in area.

3. Shelving, racks and wain scot ing in such ar eas
shall be of noncombustible con struc tion or
wood of not less than 1inch (25 mm) nom i nal
thick ness.

4. Rooms used for the stor age of Class I flam ma -
ble liq uids shall not be lo cated in a base ment.

415.9.5.2.3 Floors. Ex cept for sur fac ing, floors of
HPM rooms and liq uid stor age rooms shall be of
noncombustible liq uid-tight con struc tion. Raised
grat ing over floors shall be of noncombustible ma te ri -
als.

415.9.5.3 Lo ca tion. Where HPM rooms, liq uid stor age
rooms and gas rooms are pro vided, they shall have at
least one ex te rior wall and such wall shall be not less than 
30 feet (9144 mm) from prop erty lines, in clud ing prop -
erty lines ad ja cent to pub lic ways.

415.9.5.4 Ex plo sion con trol. Ex plo sion con trol shall be
pro vided where re quired by Sec tion 414.5.1.

415.9.5.5 Ex its. Where two ex its are re quired from HPM 
rooms, liq uid stor age rooms and gas rooms, one shall be
di rectly to the out side of the build ing.

415.9.5.6 Doors. Doors in a fire bar rier wall, in clud ing
doors to cor ri dors, shall be self-clos ing fire as sem blies
hav ing a fire-pro tec tion rat ing of not less than ¾ hour.

415.9.5.7 Ven ti la tion. Me chan i cal ex haust ven ti la tion
shall be pro vided in liq uid stor age rooms, HPM rooms
and gas rooms at the rate of not less than 1 cu bic foot per
min ute per square foot (0.044 L/S/m2) of floor area or six
air changes per hour, which ever is greater, for cat e go ries
of ma te rial.

Ex haust ven ti la tion for gas rooms shall be de signed to
op er ate at a neg a tive pres sure in re la tion to the sur round -
ing ar eas and di rect the ex haust ven ti la tion to an ex haust
sys tem.

415.9.5.8 Emer gency alarm sys tem. An ap proved
emer gency alarm sys tem shall be pro vided for HPM
rooms, liq uid stor age rooms and gas rooms.

Emer gency alarm-ini ti at ing de vices shall be in stalled
out side of each in te rior exit door of such rooms.

Ac ti va tion of an emer gency alarm-ini ti at ing de vice shall
sound a lo cal alarm and trans mit a sig nal to the emer -
gency con trol sta tion.

An ap proved emer gency tele phone sys tem, lo cal alarm
man ual pull sta tions or other ap proved alarm-ini ti at ing
de vices are al lowed to be used as emer gency alarm-ini ti -
at ing de vices.

415.9.6 Pip ing and tub ing.

415.9.6.1 Gen eral. Haz ard ous pro duc tion ma te ri als pip -
ing and tub ing shall com ply with this sec tion and ASME
B31.3.

415.9.6.2 Sup ply pip ing and tub ing.

415.9.6.2.1 HPM hav ing a health-haz ard rank ing
of 3 or 4. Sys tems sup ply ing HPM liq uids or gases
hav ing a health-haz ard rank ing of 3 or 4 shall be
welded through out, ex cept for con nec tions, to the
sys tems that are within a ven ti lated en clo sure if the
ma te rial is a gas, or an ap proved method of drain age
or con tain ment is pro vided for the con nec tions if the
ma te rial is a liq uid.

415.9.6.2.2 Lo ca tion in ser vice cor ri dors. Haz ard -
ous pro duc tion ma te ri als sup ply pip ing or tub ing in
ser vice cor ri dors shall be ex posed to view.

415.9.6.2.3 Ex cess flow con trol. Where HPM gases
or liq uids are car ried in pres sur ized pip ing above 15
pounds per square inch gauge (psig) (103.4 kPa), ex -
cess flow con trol shall be pro vided. Where the pip ing
orig i nates from within a liq uid stor age room, HPM
room or gas room, the ex cess flow con trol shall be lo -
cated within the liq uid stor age room, HPM room or
gas room. Where the pip ing orig i nates from a bulk
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source, the ex cess flow con trol shall be lo cated as
close to the bulk source as prac ti cal.

415.9.6.3 In stal la tions in exit ac cess cor ri dors and
above other oc cu pan cies. The in stal la tion of haz ard ous
pro duc tion ma te rial pip ing and tub ing within the space
de fined by the walls of exit ac cess cor ri dors and the floor
or roof above or in con cealed spaces above other oc cu -
pan cies shall be in ac cor dance with Sec tion 415.9.6.2
and the fol low ing con di tions:

1. Au to matic sprin klers shall be in stalled within the
space un less the space is less than 6 inches (152
mm) in the least di men sion.

2. Ven ti la tion not less than six air changes per hour
shall be pro vided. The space shall not be used to
con vey air from any other area.

3. Where the pip ing or tub ing is used to trans port
HPM liq uids, a re cep tor shall be in stalled be low
such pip ing or tub ing. The re cep tor shall be de -
signed to col lect any dis charge or leak age and
drain it to an ap proved lo ca tion. The 1-hour en clo -
sure shall not be used as part of the re cep tor.

4. HPM sup ply pip ing and tub ing and HPM non me -
tal lic waste lines shall be sep a rated from the exit
ac cess cor ri dor and from oc cu pan cies other than
Group H-5 by con struc tion as re quired for walls or
par ti tions that have a fire pro tec tion rat ing of not
less than 1 hour. Where gyp sum wall board is used,
joints on the pip ing side of the en clo sure are not re -
quired to be taped, pro vided the joints oc cur over
fram ing mem bers. Ac cess open ings into the en clo -
sure shall be pro tected by ap proved fire-re sis -
tance-rated as sem blies.

5. Readily ac ces si ble man ual or au to matic re motely
ac ti vated fail-safe emer gency shut off valves shall
be in stalled on pip ing and tub ing other than waste
lines at the fol low ing lo ca tions:

5.1. At branch con nec tions into the fab ri ca tion
area.

5.2. At en tries into exit ac cess cor ri dors.

Ex cep tion: Trans verse cross ings of the cor ri dors by
sup ply pip ing that is en closed within a fer rous pipe or
tube for the width of cor ri dor need not com ply with
Items 1 through 5.

415.9.6.4 Iden ti fi ca tion. Pip ing, tub ing and HPM waste
lines shall be iden ti fied in ac cor dance with ANSI A13.1
to in di cate the ma te rial be ing trans ported.

415.9.7 Con tin u ous gas-de tec tion sys tems. A con tin u ous
gas-de tec tion sys tem shall be pro vided for HPM gases when 
the phys i o log i cal warn ing prop er ties of the gas are at a
higher level than the ac cepted per mis si ble ex po sure limit
(PEL) for the gas and for flam ma ble gases in ac cor dance
with this sec tion.

415.9.7.1 Where re quired. A con tin u ous gas-de tec tion
sys tem shall be pro vided in the ar eas iden ti fied in Sec -
tions 415.9.7.1.1 through 415.9.7.1.4.

415.9.7.1.1 Fab ri ca tion ar eas. A con tin u ous gas-de -
tec tion sys tem shall be pro vided in fab ri ca tion ar eas
when gas is used in the fab ri ca tion area.

415.9.7.1.2 HPM rooms. A con tin u ous gas-de tec tion 
sys tem shall be pro vided in HPM rooms when gas is
used in the room.

415.9.7.1.3 Gas cab i nets, ex hausted en clo sures
and gas rooms. A con tin u ous gas-de tec tion sys tem
shall be pro vided in gas cab i nets and ex hausted en clo -
sures. A con tin u ous gas-de tec tion sys tem shall be
pro vided in gas rooms when gases are not lo cated in
gas cab i nets or ex hausted en clo sures.

415.9.7.1.4 Exit ac cess cor ri dors. When gases are
trans ported in pip ing placed within the space de fined
by the walls of an exit ac cess cor ri dor, and the floor or
roof above the exit ac cess cor ri dor, a con tin u ous
gas-de tec tion sys tem shall be pro vided where pip ing
is lo cated and in the exit ac cess cor ri dor.

Ex cep tion: A con tin u ous gas-de tec tion sys tem is
not re quired for oc ca sional trans verse cross ings of
the cor ri dors by sup ply pip ing that is en closed in a
fer rous pipe or tube for the width of the cor ri dor.

415.9.7.2 Gas-de tec tion sys tem op er a tion. The con tin -
u ous gas-de tec tion sys tem shall be ca pa ble of mon i tor -
ing the room, area or equip ment in which the gas is
lo cated at or be low the PEL or ceil ing limit of the gas for
which de tec tion is pro vided. For flam ma ble gases, the
mon i tor ing de tec tion thresh old level shall be va por con -
cen tra tions in ex cess of 20 per cent of the lower ex plo sive
limit (LEL). Mon i toring for highly toxic and toxic gases
shall also com ply with the re quire ments for such ma te -
rial in the In ter na tional Fire Code.

415.9.7.2.1 Alarms. The gas de tec tion sys tem shall
ini ti ate a lo cal alarm and trans mit a sig nal to the emer -
gency con trol sta tion when a short-term haz ard con di -
tion is de tected. The alarm shall be both vi sual and
au di ble and shall pro vide warn ing both in side and
out side the area where the gas is de tected. The au di ble 
alarm shall be dis tinct from all other alarms.

415.9.7.2.2 Shut off of gas sup ply. The gas de tec tion
sys tem shall au to mat i cally close the shut off valve at
the source on gas sup ply pip ing and tub ing re lated to
the sys tem be ing mon i tored for which gas is de tected
when a short-term haz ard con di tion is de tected. Au to -
matic clo sure of shut off valves shall com ply with the
fol low ing:

1. Where the gas-de tec tion sam pling point ini ti at -
ing the gas de tec tion sys tem alarm is within a
gas cab i net or ex hausted en clo sure, the shut off
valve in the gas cab i net or ex hausted en clo sure
for the spe cific gas de tected shall au to mat i cally
close.

2. Where the gas-de tec tion sam pling point ini ti at -
ing the gas de tec tion sys tem alarm is within a
room and com pressed gas con tain ers are not in
gas cab i nets or an ex hausted en clo sure, the
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shut off valves on all gas lines for the spe cific
gas de tected shall au to mat i cally close.

3. Where the gas-de tec tion sam pling point ini ti at -
ing the gas de tec tion sys tem alarm is within a
pip ing dis tri bu tion man i fold en clo sure, the
shut off valve sup ply ing the man i fold for the
com pressed gas con tainer of the spe cific gas
de tected shall au to mat i cally close.

Ex cep tion: Where the gas-de tec tion sam pling
point ini ti at ing the gas de tec tion sys tem alarm is at
the use lo ca tion or within a gas valve en clo sure of a 
branch line down stream of a pip ing dis tri bu tion
man i fold, the shut off valve for the branch line lo -
cated in the pip ing dis tri bu tion man i fold en clo sure 
shall au to mat i cally close.

415.9.8 Man ual fire alarm sys tem. An ap proved man ual
fire alarm sys tem shall be pro vided through out build ings
con tain ing Group H-5. Ac ti va tion of the alarm sys tem shall
ini ti ate a lo cal alarm and trans mit a sig nal to the emer gency
con trol sta tion. The fire alarm sys tem shall be de signed and
in stalled in ac cor dance with Sec tion 907.

415.9.9 Emer gency con trol sta tion. An emer gency con trol 
sta tion shall be pro vided on the pre mises at an ap proved lo -
ca tion, out side of the fab ri ca tion area and shall be con tin u -
ously staffed by trained per son nel. The emer gency con trol
sta tion shall re ceive sig nals from emer gency equip ment and
alarm and de tec tion sys tems. Such emer gency equip ment
and alarm and de tec tion sys tems shall in clude, but not nec -
es sar ily be lim ited to, the fol low ing where such equip ment
or sys tems are re quired to be pro vided ei ther in Sec tion
415.9 or else where in this code:

1. Au to matic fire sprin kler sys tem alarm and mon i tor -
ing sys tems.

2. Man ual fire alarm sys tems.

3. Emer gency alarm sys tems.

4. Con tin u ous gas-de tec tion sys tems.

5. Smoke de tec tion sys tems.

6. Emer gency power sys tem.

415.9.10 Emer gency power sys tem. An emer gency power
sys tem shall be pro vided in Group H-5 oc cu pan cies where
re quired in Sec tion 415.9.10.1. The emer gency power sys -
tem shall be de signed to sup ply power au to mat i cally to re -
quired elec tri cal sys tems when the nor mal elec tri cal sup ply
sys tem is in ter rupted.

415.9.10.1 Where re quired. Emer gency power shall be
pro vided for elec tri cally op er ated equip ment and con -
nected con trol cir cuits for the fol low ing sys tems:

1. HPM ex haust ven ti la tion sys tems.

2. HPM gas cab i net ven ti la tion sys tems.

3. HPM ex hausted en clo sure ven ti la tion sys tems.

4. HPM gas room ven ti la tion sys tems.

5. HPM gas de tec tion sys tems.

6. Emer gency alarm sys tems.

7. Man ual fire alarm sys tems.

8. Au to matic sprin kler sys tem mon i tor ing and alarm
sys tems.

9. Elec tri cally op er ated sys tems re quired else where
in this code ap pli ca ble to the use, stor age or han -
dling of HPM.

415.9.10.2 Ex haust ven ti la tion sys tems. Ex haust ven ti -
la tion sys tems are al lowed to be de signed to op er ate at
not less than one-half the nor mal fan speed on the emer -
gency power sys tem where it is dem on strated that the
level of ex haust will main tain a safe at mo sphere.

415.9.11 Fire sprin kler sys tem pro tec tion in ex haust
ducts for HPM.

415.9.11.1 Gen eral. Au to matic fire sprin kler sys tem
pro tec tion shall be pro vided in ex haust ducts con vey ing
va pors, fumes, mists or dusts gen er ated from HPM in ac -
cor dance with this sec tion and the In ter na tional Me -
chan i cal Code.

415.9.11.2 Me tal lic and noncombustible, non me tal lic
ex haust ducts. Au to matic fire sprin kler sys tem pro tec -
tion shall be pro vided in me tal lic and noncombustible,
non me tal lic ex haust ducts where all of the fol low ing
con di tions ap ply:

1. Where the larg est cross-sec tional di am e ter is equal 
to or greater than 10 inches (254 mm).

2. The ducts are within the build ing.

3. The ducts are con vey ing flam ma ble va pors or
fumes.

415.9.11.3 Com bus ti ble non me tal lic ex haust ducts.
Au to matic fire sprin kler sys tem pro tec tion shall be pro -
vided in com bus ti ble non me tal lic ex haust ducts where
the larg est cross-sec tional di am e ter of the duct is equal to
or greater than 10 inches (254 mm).

Ex cep tions:

1. Ducts listed or ap proved for ap pli ca tions with -
out au to matic fire sprin kler sys tem pro tec tion.

2. Ducts not more than 12 feet (3658 mm) in
length in stalled be low ceil ing level.

415.9.11.4 Au to matic sprin kler lo ca tions. Sprin kler
sys tems shall be in stalled at 12-foot (3658 mm) in ter vals
in hor i zon tal ducts and at changes in di rec tion. In ver ti cal 
ducts, sprin klers shall be in stalled at the top and at al ter -
nate floor lev els.

[F] SECTION 416
APPLICATION OF FLAMMABLE FINISHES

416.1 Gen eral. The pro vi sions of this sec tion shall ap ply to the
con struc tion, in stal la tion and use of build ings and struc tures, or 
parts thereof, for the spray ing of flam ma ble paints, var nishes
and lac quers or other flam ma ble ma te ri als or mix tures or com -
pounds used for paint ing, var nish ing, stain ing or sim i lar pur -
poses. Such con struc tion and equip ment shall com ply with the
In ter na tional Fire Code.
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416.2 Lo ca tion of spray-fin ish ing op er a tions. Spray-fin ish -
ing op er a tions con ducted in build ings used for Group A, E, I or
R oc cu pan cies shall be lo cated in a spray room pro tected with
an ap proved au to matic sprin kler sys tem in stalled in ac cor -
dance with Sec tion 903.3.1.1 and sep a rated ver ti cally and hor i -
zon tally from other ar eas in ac cor dance with this code. In other
oc cu pan cies, spray-fin ish ing op er a tions shall be con ducted in a 
spray room, spray booth or lim ited spray ing space ap proved for 
such use.

Spray-fin ish ing op er a tions shall not be con ducted in base -
ments.

416.3 416.2 Spray rooms. Spray rooms shall be en closed with
fire bar rier walls and hor i zon tal as sem blies or both with not
less than a 1-hour fire-re sis tance rat ing. Floors shall be wa ter -
proofed and drained in an ap proved man ner.

416.2.1 Sur faces. The in te rior sur faces of spray rooms shall 
be smooth and shall be so con structed to per mit the free pas -
sage of ex haust air from all parts of the in te rior and to fa cil i -
tate wash ing and clean ing, and shall be so de signed to
con fine res i dues within the room. Alu mi num shall not be
used.

416.3.1 Floor. Com bus ti ble floor con struc tion in spray
rooms shall be cov ered by ap proved, noncombustible,
non-spark ing ma te rial, ex cept where com bus ti ble cov er -
ings, such as thin pa per or plas tic and strippable coat ings are 
used over noncombustible ma te ri als to fa cil i tate clean ing
op er a tions.

416.4 Spray booths. The de sign and con struc tion of spray
booths shall be in ac cor dance with this sec tion, In ter na tional
Fire Code Sec tions 1504.1.2.1 through 1504.1.2.6, Sec tions
1504.2 through 1504.6, and NFPA 33.

416.4.1 Con struc tion. Spray booths shall be con structed of
ap proved noncombustible ma te ri als. Alu mi num shall not be 
used. Where walls or ceil ing as sem blies are con structed of
sheet metal, sin gle-skin as sem blies shall be no thin ner than
0.0478 inch (18 gage) (1.2 mm) and each sheet of dou -
ble-skin as sem blies shall be no thin ner than 0.0359 inch (20
gage) (0.9 mm). Struc tural sec tions of spray booths are al -
lowed to be sealed with la tex-based or sim i lar caulks and
seal ants.

416.4.2 Sur faces. The in te rior sur faces of spray booths
shall be smooth and shall be con structed so as to per mit the
free pas sage of ex haust air from all parts of the in te rior and
to fa cil i tate wash ing and clean ing, and shall be de signed to
con fine res i dues within the booth. Alu mi num shall not be
used.

416.4.3 Floor. Com bus ti ble floor con struc tion in spray
booths shall be cov ered by ap proved, noncombustible,
non-spark ing ma te rial, ex cept where com bus ti ble cov er -
ings, such as thin pa per or plas tic and strippable coat ings are 
uti lized over noncombustible ma te ri als to fa cil i tate clean ing 
op er a tions.

416.4.4 Means of egress. Means of egress shall be pro vided
in ac cor dance with Chap ter 10.

Ex cep tion: Means of egress doors from premanu-
factured spray booths shall not be less than 30 inches
(762 mm) in width by 80 inches (2032 mm) in height.

416.4.5 Clear space. Spray booths shall be in stalled so that
all parts of the booth are readily ac ces si ble for clean ing. A
clear space of not less than 3 feet (914 mm) shall be main -
tained on all sides of the spray booth. This clear space shall
be kept free of any stor age or com bus ti ble con struc tion.

Ex cep tions:

1. Spray booths are per mit ted to be lo cated closer
than 3 feet (914 mm) from or di rectly against an in -
te rior par ti tion, wall or floor/ceil ing as sem bly that
has a fire-re sis tance rat ing of not less than 1 hour,
pro vided the spray booth can be ad e quately main -
tained and cleaned.

2. Spray booths are per mit ted to be lo cated closer
than 3 feet (914 mm) from an ex te rior wall or a roof 
as sem bly pro vided the wall or roof is con structed
of noncombustible ma te rial and pro vided the
spray booth can be ad e quately main tained and
cleaned.

416.4.6 Size. The ag gre gate area of spray booths in a build -
ing shall not ex ceed the lesser of 10 per cent of the area of
any floor of a build ing or the ba sic area al lowed for a Group
H-2 oc cu pancy with out area in creases. The area of an in di -
vid ual spray booth in a build ing shall not ex ceed the lesser
of the ag gre gate size limit or 1,500 square feet (139 m 

2
).

Ex cep tion: One in di vid ual booth not ex ceed ing 500
square feet (46 m 

2
).

416.3 Spray ing spaces. Spray ing spaces shall be ven ti lated
with an ex haust sys tem to pre vent the ac cu mu la tion of flam ma -
ble mist or va pors in ac cor dance with the In ter na tional Me -
chan i cal Code. Where such spaces are not sep a rately en closed,
noncombustible spray cur tains shall be pro vided to re strict the
spread of flam ma ble va pors.

416.3.1 Sur faces. The in te rior sur faces of spray ing spaces
shall be smooth and con tin u ous with out edges, and shall be
so con structed to per mit the free pas sage of ex haust air from
all parts of the in te rior and to fa cil i tate wash ing and clean -
ing, and shall be so de signed to con fine res i dues within the
spray ing space. Alu mi num shall not be used.

416.4 Fire pro tec tion. An au to matic fire-ex tin guish ing sys -
tem shall be pro vided in all spray, dip and im mers ing spaces
and stor age rooms, and shall be in stalled in ac cor dance with
Chap ter 9.

416.5 Ven ti la tion. Me chan i cal ven ti la tion of spray ing ar eas
shall be pro vided in ac cor dance with Sec tion 510 of the In ter -
na tional Me chan i cal Code and the In ter na tional Fire Code.

416.5.1 Recirculation. Air ex hausted from spray ing op er a -
tions shall not be recirculated.

Ex cep tions:

1. Air ex hausted from spray ing op er a tions is per mit -
ted to be recirculated as makeup air for un manned
spray op er a tions pro vided that:

1.1. The solid par tic u late has been re moved.
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1.2. The va por con cen tra tion is less than 25 per -
cent of the LFL.

1.3. Ap proved equip ment is used to mon i tor the
va por con cen tra tion.

1.4. When the va por con cen tra tion ex ceeds 25
per cent of the LFL, the fol low ing shall oc -
cur:

a. An alarm shall sound; and

b. Spray op er a tions shall au to mat i cally
shut down.

1.5. In the event of shut down of the va por con -
cen tra tion mon i tor, 100 per cent of the air
vol ume spec i fied in In ter na tional Fire Code
Sec tion 1504.2 shall be au to mat i cally ex -
hausted.

2. Air ex hausted from spray ing op er a tions is per mit -
ted to be recirculated as makeup air to manned
spray ing op er a tions where all of the con di tions
pro vided in Ex cep tion 1 are in cluded in the in stal -
la tion, and doc u ments have been pre pared to show
that the in stal la tion does not pose a life safety haz -
ard to per son nel in side the spray booth, spray
space or spray room.

416.5.2 Air ve loc ity. Ven ti la tion sys tems shall be de signed,
in stalled and main tained so that the av er age air ve loc ity over 
the open face of the booth, or booth cross sec tional in the di -
rec tion of air flow dur ing spray ing op er a tions, shall not be
less than 100 lin ear feet per min ute (51 m/s).

416.5.3 In de pend ent ducts. Each spray booth and spray
room shall have an in de pend ent ex haust duct sys tem dis -
charg ing to the out side.

Ex cep tions:
1. Mul ti ple spray booths hav ing a com bined fron tal

area of 18 square feet (1.67 m2) or less are per mit -
ted to have a com mon ex haust when iden ti cal
spray-fin ish ing ma te rial is used in each booth. If
more than one fan serves one booth, fans shall be
in ter con nected so that all fans op er ate si mul ta -
neously.

2. Where treat ment of ex haust is nec es sary for air
pol lu tion con trol or for en ergy con ser va tion, ducts
shall be al lowed to be manifolded if all of the fol -
low ing con di tions are met:

2.1. The sprayed ma te ri als used are com pat i ble
and will not re act or cause ig ni tion of the
res i due in the ducts.

2.2. Nitrocellulose-based fin ish ing ma te rial
shall not be used.

2.3. A fil ter ing sys tem shall be pro vided to re -
duce the amount of overspray car ried into
the duct man i fold.

2.4. Au to matic sprin kler pro tec tion shall be
pro vided at the junc tion of each booth ex -
haust with the man i fold, in ad di tion to the
pro tec tion re quired by this chap ter.

416.5.4 Ter mi na tion point. The ter mi na tion point for ex -
haust ducts dis charg ing to the at mo sphere shall not be less
than the fol low ing dis tances:

1. Ducts con vey ing ex plo sive or flam ma ble va pors,
fumes or dusts: 30 feet (9144 mm) from the prop erty
line; 10 feet (3048 mm) from open ings into the build -
ing; 6 feet (1829 mm) from ex te rior walls and roofs;
30 feet (9144 mm) from com bus ti ble walls or open -
ings into the build ing which are in the di rec tion of the
ex haust dis charge; 10 feet (3048 mm) above ad join -
ing grade.

2. Other prod uct-con vey ing out lets: 10 feet (3048 mm)
from the prop erty line; 3 feet (914 mm) from ex te rior
walls and roofs; 10 feet (3048 mm) from open ings
into the build ing; 10 feet (3048 mm) above ad join ing
grade.

3. En vi ron men tal air duct ex haust: 3 feet (914 mm) from 
the prop erty line; 3 feet (914 mm) from open ings into
the build ing.

416.6 Il lu mi na tion. Where spray ar eas, spray rooms or spray
booths are il lu mi nated through glass pan els or other trans par -
ent ma te ri als, only fixed light ing units shall be used as a source
of il lu mi na tion.

416.6.1 Glass pan els. Pan els for light fix tures or for ob ser -
va tion shall be of heat-treated glass, wired glass or ham -
mered-wire glass and shall be sealed to con fine va pors,
mists, res i dues, dusts and de pos its to the spray ing area. Pan -
els for light fix tures shall be sep a rated from the fix ture to
pre vent the sur face tem per a ture of the panel from ex ceed ing 
200º F (93º C).

416.6.2 Ex te rior fix tures. Light fix tures at tached to the
walls or ceil ings of a spray area, but which are out side of any 
clas si fied area and are sep a rated from the spray area by va -
por-tight glass pan els, shall be suit able for use in or di nary
haz ard lo ca tions. Such fix tures shall be ser viced from out -
side the spray area.

416.6.3 In te gral fix tures. Light fix tures that are an in te gral
part of the walls or ceil ing of a spray area are al lowed to be
sep a rated from the spray area by glass pan els that are an in -
te gral part of the fix ture. Such fix tures shall be listed for use
in Class I, Di vi sion 2 or Class II, Di vi sion 2 lo ca tions,
which ever is ap pli ca ble, and also shall be suit able for ac cu -
mu la tions of de pos its of com bus ti ble res i dues. Such fix tures 
are al lowed to be ser viced from in side the spray ing area.

416.7 Fire pro tec tion. Spray booths and spray rooms shall be
pro tected by an ap proved au to matic fire-ex tin guish ing sys tem
com ply ing with Chap ter 9 of the In ter na tional Fire Code
which shall also pro tect ex haust ple nums, ex haust ducts and
both sides of dry fil ters when such fil ters are used.

[F] SEC TION 417
DRY ING ROOMS

417.1 Gen eral. A dry ing room or dry kiln in stalled within a
build ing shall be con structed en tirely of ap proved non com-
bustible ma te ri als or as sem blies of such ma te ri als reg u lated by
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the ap proved rules or as re quired in the gen eral and spe cific
sec tions of Chap ter 4 for spe cial oc cu pan cies and where ap pli -
ca ble to the gen eral re quire ments of Chap ter 28.

417.2 Pip ing clear ance. Over head heat ing pipes shall have a
clear ance of not less than 2 inches (51 mm) from com bus ti ble
con tents in the dryer.

417.3 In su la tion. Where the op er at ing tem per a ture of the
dryer is 175°F (79°C) or more, metal en clo sures shall be in su -
lated from ad ja cent com bus ti ble ma te ri als by not less than 12
inches (305 mm) of air space, or the metal walls shall be lined
with 1/4-inch (6.35 mm) in su lat ing mill board or other ap proved
equiv a lent in su la tion.

417.4 Fire pro tec tion. Drying rooms de signed for high-haz ard 
ma te ri als and pro cesses, in clud ing spe cial oc cu pan cies as pro -
vided for in Chap ter 4, shall be pro tected by an ap proved au to -
matic fire-ex tin guish ing sys tem con form ing to the pro vi sions
of Chap ter 9.

[F] SECTION 418
ORGANIC COATINGS

418.1 Build ing fea tures. Man u fac tur ing of or ganic coat ings
shall be done only in build ings that do not have pits or base -
ments.

418.2 Lo ca tion. Or ganic coat ing man u fac tur ing op er a tions
and op er a tions in ci den tal to or con nected there with shall not be
lo cated in build ings hav ing other oc cu pan cies.

418.3 Pro cess mills. Mills op er at ing with close clear ances and
that pro cess flam ma ble and heat-sen si tive ma te ri als, such as
nitrocellulose, shall be lo cated in a de tached build ing or
noncombustible struc ture.

418.4 Tank stor age. Stor age ar eas for flam ma ble and com bus -
ti ble liq uid tanks in side of struc tures shall be lo cated at or
above grade and shall be sep a rated from the pro cess ing area by
not less than 2-hour fire-re sis tance-rated fire bar ri ers.

418.5 Nitrocellulose stor age. Nitrocellulose stor age shall be
lo cated on a de tached pad or in a sep a rate struc ture or a room
en closed with no less than 2-hour fire-re sis tance-rated fire bar -
ri ers.

418.6 Fin ished prod ucts. Stor age rooms for fin ished prod ucts
that are flam ma ble or com bus ti ble liq uids shall be sep a rated
from the pro cess ing area by fire bar ri ers hav ing a fire-re sis tance
rat ing of at least 2 hours, and open ings in the walls shall be pro -
tected with ap proved open ing protectives.

[W] SEC TION 419
GROUP LC

419.1 Gen eral. Oc cu pan cies in Group LC shall com ply with
the pro vi sions of this sec tion and other ap pli ca ble pro vi sions of 
this code. 

419.2 Area and height. Build ings clas si fied as Group LC shall
not ex ceed, in area or height, the lim i ta tions set forth in Ta ble
503 for Group R-2 Oc cu pan cies. 

Ex cep tion: Oc cu pan cies in Group LC li censed for six or
fewer cli ents may be of un lim ited area pro vided they are
lim ited to 3 sto ries or less.

419.3 Ex te rior walls. For the pur pose of de ter min ing re quired
ex te rior wall and open ing pro tec tion, LC Oc cu pan cies li censed 
for six or fewer cli ents shall com ply with pro vi sions for Group
R-3 Oc cu pan cies; and all other LC Oc cu pan cies shall com ply
with pro vi sions for Group R-2 Oc cu pan cies.

419.4 Mixed oc cu pan cies. The code pro vi sions ap pli ca ble to
Group R-2 Oc cu pan cies shall ap ply to Group LC Oc cu pan cies
for pur poses of de ter min ing whether a build ing is per mit ted to
com ply with Sec tion 302.3.1, Nonseparated Uses. Where the
pro vi sions of Sec tion 302.3.2 are ap plied, oc cu pan cies in
Group LC shall be sep a rated from Group H Oc cu pan cies by a
four-hour fire-re sis tance-rated fire bar rier and shall be sep a -
rated from all other oc cu pan cies by a one-hour fire-re sis -
tance-rated fire bar rier.

Ex cep tions:

1. A sep a ra tion need not be pro vided be tween a Group
LC Oc cu pancy li censed for 16 or fewer cli ents and a
car port hav ing no en closed use above, pro vided the
car port is en tirely open on two or more sides.

2. Pri vate ga rages shall be sep a rated from Group LC Oc -
cu pan cies and their at tic ar eas by means of a min i -
mum 1/2-inch (12.7 mm) gyp sum board ap plied to the
ga rage side. Ga rages be neath hab it able rooms shall
be sep a rated from all hab it able rooms above by not
less than 5/8-inch Type-X gyp sum board or equiv a lent. 
Door open ings be tween pri vate ga rages and Group
LC Oc cu pan cies shall be equipped with ei ther solid
wood doors, or solid or hon ey comb core steel doors
not less than 1 3/8 inches (34.9 mm) thick, or doors in
com pli ance with Sec tion 715.3.3. Open ings from a
pri vate ga rage di rectly into a room used for sleep ing
pur poses shall not be per mit ted.

3. An oc cu pancy sep a ra tion need not be pro vided be -
tween a Group LC, Board ing Home Oc cu pancy and a
Group R-2 Oc cu pancy.

419.5 Evac u a tion ca pa bil ity. Evac u a tion ca pa bil ity is the
abil ity of the cli ents of a li censed care fa cil ity to re spond to an
emer gency sit u a tion and ei ther evac u ate a build ing or move to a 
point of safety. Cli ents shall be clas si fied in one of the fol low -
ing lev els:

I - Per sons phys i cally and men tally ca pa ble of walk ing or 
tra vers ing a nor mal path to safety, in clud ing the as cent
and de scent of stairs, and ca pa ble of self-pres er va tion,
with out the phys i cal as sis tance of an other per son. 

II - Per sons phys i cally and men tally ca pa ble of tra vers ing
a nor mal path to safety with the use of mo bil ity aids,
but un able to as cend or de scend stairs with out the
phys i cal as sis tance of an other per son. 

III - Per sons phys i cally or men tally un able to walk or tra -
verse a nor mal path to safety with out the phys i cal as -
sis tance of an other per son. 
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419.6 Lo ca tion of sleep ing rooms. In ev ery Group LC fa cil ity, 
all sleep ing rooms oc cu pied by cli ents with an evac u a tion ca -
pa bil ity of II or III shall be lo cated on a grade level floor which
pro vides not less than two means of egress which do not re quire 
cli ents to use stairs, el e va tor, or plat form lift to exit the fa cil ity. 

Ex cep tions:

1. In a Group LC Oc cu pancy li censed to pro vide care to
two or fewer cli ents with an evac u a tion ca pa bil ity of
II or III and six or fewer to tal cli ents, only one means
of egress which does not re quire cli ents to use stairs,
el e va tor or plat form lift to exit the fa cil ity need be pro -
vided.

2. Sleep ing rooms for cli ents with an evac u a tion ca pa -
bil ity of II or III may be lo cated on floors other than at
grade level, pro vided the fa cil ity is di vided into at
least two com part ments by smoke bar ri ers.

419.7 Means of egress. Means of egress, in clud ing pro vi sions
for emer gency es cape and res cue, shall be pro vided as spec i -
fied in Chap ter 10. For re quire ments of Chap ter 10, Group LC
Oc cu pan cies li censed for six or fewer cli ents shall com ply with 
pro vi sions for Group R-3 Oc cu pan cies; and all other Group LC 
Oc cu pan cies shall com ply with pro vi sions for Group R-2 Oc -
cu pan cies.

Ex cep tions:

1. Means of egress il lu mi na tion re quired by Sec tion
1006 need not be pro vided in any Group LC Oc cu -
pancy li censed for six or fewer cli ents.

2. In LC Oc cu pan cies with an ap proved au to matic fire
sprin kler sys tem and ap proved au to matic fire alarm
sys tem, wait ing and rest ing ar eas may be open to the
cor ri dor pro vided:

2.1. Each rest area does not ex ceed 150 square feet, 
ex clud ing the cor ri dor width; and

2.2. Walls de fin ing the space shall con tinue the
con struc tion of the cor ri dor’s wall; and

2.3. The floor on which the rest area or ar eas are lo -
cated is di vided into at least two com part ments 
by smoke bar ri ers; and

2.4. Com bus ti ble fur nish ings lo cated within the
rest area are flame re sis tant as de fined by Sec -
tion 802; and

2.5. Emer gency means of egress light ing is pro -
vided as re quired by Sec tion 1006 to il lu mi -
nate the area.

419.8 Ac ces si bil ity. In new con struc tion, Group LC Oc cu pan -
cies, re gard less of the num ber of cli ents, shall com ply with ac -
ces si bil ity stan dards for Group R-2 apart ment build ings or
dor mi to ries as spec i fied in Chap ter 11. 

Where an oc cu pancy in Group LC is be ing es tab lished by
change of oc cu pancy in an ex ist ing build ing, the build ing shall
be al tered to com ply with apart ment build ing or dor mi tory pro -
vi sions of Chap ter 11 if any cli ent is a per son with dis abil ity.
The al ter ations shall pro vide the min i mum nec es sary ac cess
ap pro pri ate for the dis abil i ties of cli ents. Any al ter ation,

whether to ac com mo date a cli ent with dis abil ity or for an other
pur pose, shall com ply with Sec tion 3406. 

419.9 Light ing. Oc cu pan cies in Group LC shall be pro vided
with light as re quired by Sec tion 1205 for dwell ing units and
ex te rior stair ways serv ing dwell ing units. 

419.10 Ven ti la tion. Oc cu pan cies in Group LC shall com ply
with pro vi sions for Group R Oc cu pan cies as pro vided in the
Wash ing ton State Ven ti la tion and In door Air Qual ity Code. 

419.11 Ceil ing heights. Hab it able rooms, hall ways, cor ri dors,
bath rooms, toi let rooms, laun dry rooms and base ments shall
have a ceil ing height of not less than 7 feet (2134 mm). The re -
quired height shall be mea sured from the fin ished floor to the
low est pro jec tion from the ceil ing. 

Ex cep tions:
1. In one- and two-fam ily dwell ings, beams or gird ers

spaced not less than 4 feet (1219 mm) on cen ter and
pro ject ing not more than 6 inches (152 mm) be low the 
re quired ceil ing height.

2. If any room in a build ing has a sloped ceil ing, the pre -
scribed ceil ing height for the room is re quired in
one-half the area thereof. Any por tion of the room
mea sur ing less than 5 feet (1524 mm) from the fin -
ished floor to the ceil ing shall not be in cluded in any
com pu ta tion of the min i mum area thereof.

3. Mez za nines con structed in ac cor dance with Sec tion
505.

419.12 Sprin kler sys tems. An au to matic sprin kler sys tem in -
stalled in ac cor dance with Sec tion 903.2.5.2 shall be pro vided
through out all build ings with a Group LC fire area. 

Ex cep tion: An au to matic sprin kler sys tem need not be in -
stalled if the li censed care fa cil ity is li censed for six or fewer
cli ents.

419.13 Fire alarm sys tems. Group LC Oc cu pan cies li censed
for more than 16 cli ents shall be pro vided with an ap proved
man ual and au to matic fire alarm sys tem com ply ing with NFPA 
72.

419.14 Sin gle- and mul ti ple-sta tion smoke alarms. Listed
sin gle- and mul ti ple-sta tion smoke alarms shall be in stalled in
ac cor dance with the pro vi sions of this code and the house hold
fire-warn ing equip ment pro vi sions of NFPA 72.

419.14.1 Where re quired. Sin gle- or mul ti ple-sta tion
smoke alarms shall be in stalled and main tained in Group
LC, re gard less of oc cu pant load at all of the fol low ing lo ca -
tions:

1. On the ceil ing or wall out side of each sep a rate sleep -
ing area in the im me di ate vi cin ity of bed rooms.

2. In each room used for sleep ing pur poses.

3. In each story, in clud ing base ments but not in clud ing
crawl spaces and un in hab it able at tics. In build ings
with split lev els and with out an in ter ven ing door be -
tween the ad ja cent lev els, a smoke alarm in stalled on
the up per level shall suf fice for the ad ja cent lower
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level pro vided that the lower level is less than one full
story be low the up per level.

419.14.2 Power source. In new con struc tion, re quired
smoke alarms shall re ceive their pri mary power from the
build ing wir ing where such wir ing is served from a com -
mer cial source and shall be equipped with a bat tery backup.
Smoke alarms shall emit a sig nal when the bat ter ies are low.
Wir ing shall be per ma nent and with out a dis con nect ing
switch other than as re quired for overcurrent pro tec tion. 

419.14.3 In ter con nec tion. Where more than one smoke
alarm is re quired to be in stalled within an in di vid ual Group
LC Oc cu pancy, the smoke alarms shall be in ter con nected in
such a man ner that the ac ti va tion of one alarm will ac ti vate
all of the alarms in the Group LC Oc cu pancy. The alarm
shall be clearly au di ble in all bed rooms over back ground
noise lev els with all in ter ven ing doors closed. 

419.14.4 Ad di tions, al ter ations or re pairs. When the val -
u a tion of an ad di tion, al ter ation or re pair to a Group LC Oc -
cu pancy ex ceeds $1,000 and a per mit is re quired, or when
one or more sleep ing rooms is added or cre ated in an ex ist -
ing Group LC Oc cu pancy, smoke alarms shall be in stalled
in ac cor dance with Sec tions 419.14.1 and 419.14.2. 

Ex cep tion: Re pairs to the ex te rior sur faces are ex empt
from the re quire ments of this sec tion.

419.15 San i ta tion.

419.15.1 Gen eral. San i ta tion fa cil i ties shall com ply with
Chap ter 29 and the pro vi sions of this sec tion. Any room in
which a wa ter closet is lo cated shall be sep a rated from food
prep a ra tion or stor age rooms by a self-clos ing tight-fit ting
door.

419.15.2 Group LC Oc cu pan cies with six or fewer cli -
ents. Group LC Oc cu pan cies li censed for six or fewer cli -
ents shall be pro vided with not less than one wa ter closet,
one lav a tory and one bath tub or shower.

419.15.3 Group LC Oc cu pan cies with more than six cli -
ents. Group LC Oc cu pan cies li censed for more than six cli -
ents shall pro vide not less than one wa ter closet for each 10
male cli ents, or frac tional part thereof, and not less than one
wa ter closet for each 8 fe male cli ents, or frac tional part
thereof.

In ad di tion, not less than one lav a tory shall be pro vided
for each 12 male cli ents, or frac tional part thereof, and not
less than one lav a tory for each 12 fe male cli ents, or frac -
tional part thereof. Where the num ber of cli ents of ei ther sex
ex ceeds 12, one lav a tory shall be added for each ad di tional
20 males, or frac tional part thereof, and one lav a tory shall be 
added for each ad di tional 15 fe males, or frac tional part
thereof.

In ad di tion, not less than one bath tub or shower shall be
pro vided for ev ery eight cli ents, or frac tional part thereof.
Where there are fe male cli ents, one ad di tional bath tub or
shower shall be pro vided for each 30 fe male cli ents, or frac -
tional part thereof. Where the num ber of to tal cli ents ex -
ceeds 150, one bath tub or shower shall be pro vided for each
20 cli ents, or frac tional part thereof, over 150 cli ents.

419.16 Con cealed spaces. Fireblocking and draftstopping
shall be in stalled in oc cu pan cies in Group LC in ac cor dance
with the pro vi sions of Sec tion 717 ap pli ca ble to Group R-2.

SEC TION 420
GROUP R 

420.1 Walls of dwell ing units and sleep ing units. Walls sep a -
rat ing dwell ing units in the same build ing, and walls sep a rat ing 
sleep ing units in Group R-1 ho tel oc cu pan cies, R-2 oc cu pan -
cies and I-1 oc cu pan cies shall be con structed as fire par ti tions
com ply ing with Sec tion 708.

420.2 Sof fits of dwell ing units and sleep ing units. Roof-ceil -
ing sof fits in dwell ing units and sleep ing units shall be pro vided
with a min i mum of 1/2-inch gyp sum wall board in build ings of
Types IIB, IIIB and VB con struc tion.

420.3 Se cu rity from crim i nal ac tiv ity in Group R.

420.3.1 Group R Oc cu pan cies other than one- and
two-fam ily dwell ings. 

420.3.1.1 Gen eral. Sec tion 420.3 ap plies to all hous ing
units ex cept one- and two-fam ily dwell ings.

420.3.1.2 Def i ni tion. For the pur poses of this sec tion,
“hous ing unit” is any dwell ing unit or guest room.

420.3.1.3 Build ing en trance doors and locks. Build ing
en trance doors shall be with out open ings and shall be as
ca pa ble of re sist ing forc ible en try as a flush solid core
wood door 13/8 inches thick.

Ex cep tions:

1. Build ing en trance doors may have vis i tor-ob -
ser va tion ports which do not im pair the fire re -
sis tance of the door. 

2. Main en trance doors may be framed or un -
framed non-shat ter ing glass, framed 1/4-inch
plate glass or other se cu rity glaz ing.

3. Build ing en trance doors other than main en -
trance doors may have glazed open ings. 
Glazed open ings shall have wire, grilles or se -
cu rity glaz ing to pre vent op er a tion of the door
latch from out side by hand or in stru ment. 

Build ing en trance doors shall be self-clos ing,
self-lock ing and equipped with a dead-lock ing latch bolt
with at least a 1/2-inch throw which shall pen e trate the
striker at least 1/4 inch.

Ex cep tions:

1. Build ing en trance doors that open di rectly into
a hous ing unit shall com ply with Sec tion
420.3.1.5 be low.

2. Ga rage-to-build ing doors need not be self-
lock ing when the ga rage-to-ex te rior door is
equipped with an elec tri cally-op er ated re mote
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con trol de vice for open ing and au to mat i cally
clos ing.

3. When ei ther the ga rage-to-ex te rior doors or ga -
rage-to-build ing doors are equipped for
self-clos ing and self-lock ing, the other need not 
be so equipped.

420.3.1.4 Locks. All exit doors, in clud ing those from in -
di vid ual hous ing units, shall be openable from the in te -
rior with out use of keys or spe cial knowl edge or ef fort.

420.3.1.5 Hous ing unit doors and locks. Doors from
in te rior cor ri dors to in di vid ual hous ing units shall not
have glass open ings and shall be as ca pa ble of re sist ing
forc ible en try as a flush solid core wood door 13/8 inches
thick.

Ev ery en trance door to a hous ing unit shall have a
dead bolt or dead-lock ing latch bolt with at least a
1/2-inch throw which pen e trates the striker not less than
1/4 inch.  In ho tels and other multi-unit build ings that pro -
vide hous ing for rent on a daily or weekly ba sis, ev ery
en trance door to a hous ing unit shall also be pro vided
with a chain door guard or bar rel bolt on the in side.

420.3.1.6 Ob ser va tion ports. Ev ery en trance door to a
hous ing unit, other than trans par ent doors, shall have a
vis i tor-ob ser va tion port. The port shall not im pair the fire 
re sis tance of the door. Ob ser va tion ports shall be in -
stalled not less than 54 inches and not more than 66
inches above the floor.

420.3.1.7 Non-exit doors. Doors to stor age, main te -
nance and build ing ser vice rooms shall be self-clos ing
and self-lock ing.

420.3.1.8 Slid ing doors. Dead bolts or other ap proved
lock ing de vices shall be pro vided on all slid ing doors.
These locks shall be in stalled so that the mount ing
screws for the lock cases are in ac ces si ble from the out -
side.

420.3.1.9 Win dows. Openable win dows shall have op -
er a ble in side latch ing de vices.

Ex cep tion: Win dows whose sills are lo cated 10 feet
or more above grade, or 10 feet or more above a deck,
bal cony or porch that is not readily ac ces si ble from
grade ex cept through a hous ing unit need not have op -
er a ble in side latch ing de vices.

420.3.1.10 Al ter nate se cu rity de vices. Sub ject to the
ap proval of the build ing of fi cial, al ter nate se cu rity de -
vices may be sub sti tuted for those re quired by this sec -
tion if they have equal ca pa bil ity to re sist il le gal en try.
The in stal la tion of the de vice must not con flict with other 
re quire ments of this code and other or di nances reg u lat -
ing the safety of ex it ing.

420.3.2 One- and two-fam ily dwellings. One- and
two-fam ily dwell ings shall com ply with Sec tion 420.3.2.

420.3.2.1 Build ing en trance locks. Build ing en trance
doors, in clud ing ga rage doors, shall be ca pa ble of lock -
ing. They shall be equipped with a dead-lock ing latch
bolt with at least a 1/2-inch throw which pen e trates the
striker not less than 1/4 inch. Build ing en trance doors
shall be openable from the in side with out use of a key or
spe cial knowl edge or ef fort.

Ex cep tion: Ga rage-to-ex te rior doors may be
equipped with an elec tron i cally-op er ated re mote con -
trol de vice for open ing and clos ing in lieu of a
dead-lock ing latch bolt. When ga rage-to-ex te rior
doors are equipped with re mote con trol de vices, ga -
rage-to-build ing doors need not be ca pa ble of lock -
ing.

420.3.2.2 Ob ser va tion ports. Ev ery build ing en trance
door, other than ga rage doors, shall have a vis i tor ob ser -
va tion port or glass side light. Ob ser va tion ports shall be
in stalled at a height of not less than 54 inches and not
more than 66 inches from the floor.

420.3.2.3 Win dows and slid ing doors. Dead bolts or
other ap proved lock ing de vices shall be pro vided on all
slid ing doors and openable win dows. The lock shall be
in stalled so that the mount ing screws for the lock case are 
in ac ces si ble from the out side.

Ex cep tion: Win dows whose sills are lo cated 10 feet
or more above grade, or 10 feet or more above a deck,
bal cony or porch that is not readily ac ces si ble from
grade ex cept through a hous ing unit need not have op -
er a ble in side latch ing de vices.

420.4 Al ter nate se cu rity de vices. Sub ject to the ap proval
of the build ing of fi cial, al ter nate se cu rity de vices may be
sub sti tuted for those re quired by this sec tion. Al ter nate de -
vices must have equal ca pa bil ity to re sist il le gal en try. The
in stal la tion of the de vice must not con flict with other re -
quire ments of this code and other or di nances reg u lat ing the
safety of ex it ing.

SEC TION 421
WA TER FRONT STRUC TURES:

PIERS, WHARVES AND BUILD INGS

421.1 Gen eral.

421.1.1 Scope. Wa ter front struc tures shall be sub ject to all
of the re quire ments of this code re lat ing to other struc tures
ex cept as lim ited by, added to, or oth er wise spec i fied in this
Sec tion 421. Un less oth er wise spec i fied, all wood di men -
sions are nom i nal size as de fined in Sec tion 2302.

Ex cep tion: Fire-re sis tance-rated walls as spec i fied in
Sec tion 421.6.6 may be used as one-hour fire-re sis -
tance-rated fire bar ri ers and as a sep a ra tion be tween re -
pair ga rages not clas si fied as Group S-1 and oc cu pan cies
in Group A, in clud ing the spec i fied open ing pro tec tion in 
build ings of Types IIB, IV and VB con struc tion. 

See also Chap ter 46 of the Se at tle Fire Code.
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421.1.2 Def i ni tions. For the pur poses of this chap ter, cer -
tain terms are de fined as fol lows:

COV ERED BOAT MOOR AGE. A pier or sys tem of float -
ing or fixed accessways to which ves sels on wa ter may be
se cured, 50 per cent or more of which is cov ered by a roof.

DOCK. A nat u ral open or ar ti fi cially closed ba sin in which
ves sels may re main afloat when berthed at a wharf or pier.

PIER. A struc ture, usu ally of greater length than width, of
tim ber, stone, con crete or other ma te rial, hav ing a deck and
pro ject ing from the shore into wa ters so that ves sels may be
moored along side for load ing, un load ing, stor age, re pairs or 
com mer cial uses.

SUB STRUC TURE. That por tion of the con struc tion be low 
and in clud ing the deck im me di ately above the wa ter.

SU PER STRUC TURE. That por tion of con struc tion above 
the deck.

Ex cep tion: Cov ered boat moor age.

WA TER FRONT STRUC TURE. A struc ture with at least
20 per cent or 8,000 square feet (743 m

2
), which ever is

greater, of its area over wa ter.

WHARF OR QUAY. A struc ture of tim ber, stone, con crete
or other ma te rial hav ing a plat form built along and par al lel
to wa ters so that ves sels may be moored along side for load -
ing, un load ing, stor age, re pair or com mer cial uses.

421.2 Al low able area and height for wa ter front struc tures.
The height of struc tures to be built over wa ter shall be mea sured 
from the el e va tion of or di nary high wa ter as pro vided in Ti tle
23 of the Se at tle Mu nic i pal Code Sec tions 23.60.952 and
23.60.930 for Shore line Dis tricts. Height and area shall com ply 
with the re quire ments of Ta ble 503, ex cept that the in creases al -
lowed in Sec tion 507.1 and 507.2 are not ap pli ca ble to wa ter -
front struc tures.

Ex cep tions:
1. In cov ered boat moorages, the ar eas in Ta ble 503 may

be in creased not more than 400 per cent when an ap -
proved au to matic sprin kler sys tem is pro vided
through out. 

2. Each cov ered area of a boat moor age may be con sid -
ered as a sep a rate build ing sub ject to the fol low ing
con di tions:

2.1. Max i mum in di vid ual ar eas shall be 8,000
square feet (743 m

2
). The max i mum width of

con nect ing walk ways shall be 10 feet (3048
mm).

2.2. Walk ways, fin ger piers and other decked ar eas 
shall not ex ceed 30 per cent of the area of the
roof that ex tends over wa ter.

2.3. Cov ered ar eas shall be sep a rated by not less
than 16 feet (4877 mm). The in ter ven ing ar eas
may be used for moor age pro vided the ad ja -
cent cov ered ar eas com ply with Item 2.4 be -
low.

2.4. Cov ered roof ar eas con structed in such man -
ner that would trap smoke or hot gases shall be
pro vided with the fol low ing:

2.4.1. Vents or mon i tors of not less than 5
per cent of the roof area.

2.4.2. A draft stop of splined or tongue-
and-groove plank ing not less than 1
inch (25 mm) in thick ness, 1/2-inch
(13 mm) ex te rior-type ply wood or
26 gauge steel shall ex tend across
the end of each roof area when such
roof is closer than 30 feet (9144 mm) 
to an ad ja cent build ing. The draft
stop shall ex tend to not less than 24
inches (610 mm) be low the lower
edge of the roof. A draft stop con -
structed in ac cor dance with Sec tion
421.5 shall be pro vided un der the
walk way at each lo ca tion where
draft stops are re quired at the end of
roofed ar eas.

421.3 Ac ces sory uses. Uses ac ces sory to the prin ci pal oc cu -
pancy shall be per mit ted, pro vided they are con ducted in an
area sep a rated from the moor age area by not less than 16 feet
(4877 mm) and the ex posed side of the moor age area is pro -
tected by a one-hour fire-re sis tance-rated fire bar rier ex tend ing 
21/2 feet (762 mm) above the roof line. One-story su per struc -
tures shall be per mit ted for ac ces sory uses but shall not ex ceed
1,000 square feet (93 m

2
) in area nor 20 feet (6096 mm) in

height.

Ex cep tion: Stor age shall be al lowed in the moor age area,
pro vided it con forms to the fol low ing:

1. There may be one un pro tected moor age equip ment
locker of not more than 150 cu bic feet (115 m3) for
each slip.

2. Where groups of three or more lock ers are pro vided,
they shall be sep a rated from each other with one-hour
fire-re sis tance-rated fire par ti tions, and open ings in
the sep a ra tion shall have one-hour pro tec tion. 

3. Stor age of flam ma ble liq uids shall be in ac cor dance
with NFPA Stan dard 31 and the Fire Code.

421.4 Lo ca tion on prop erty. Ex te rior walls shall have fire re -
sis tance and open ing pro tec tion as de ter mined by Sec tion 704.

Ex cep tions:

1. Fire re sis tance-rated con struc tion and open ing pro -
tec tion re quired be cause of prox im ity to prop erty
lines may be omit ted for wa ter front struc tures that are
lo cated on the same prop erty, sep a rated by an un ob -
structed deck not less than 16 feet (4877 mm) wide,
and that have a draft stop con structed ac cord ing to
Sec tion 421.5.2 in stalled in the sub struc ture be tween
the build ings. 

2. In cov ered boat moorages, ex te rior walls which are
built en tirely over wa ter may be of tongue-and-
groove or splined planks not less than 2 inches (51
mm) in thick ness, cov ered with 26 gauge sheet metal,
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3/8-inch (9.5 mm) ex te rior type ply wood or equiv a lent
on both sides, re gard less of prox im ity to prop erty
lines. Walls at the sub struc ture may be con structed as
spec i fied in Sub sec tion 421.5.2 for draft stops. Where 
such walls (even though part of such cov ered boat
moor age) are built on land, this ex cep tion shall not
ap ply.

421.5 Sub struc ture.

421.5.1 Con struc tion. Sub struc tures may be of any type of
con struc tion per mit ted in this code sub ject to the area lim i -
ta tions of Sec tion 421.2, ex cept that, when con structed of
wood, the mem bers shall not be less than the fol low ing in
any di men sion, ex clu sive of pil ing:

MEMBER

SIZE
(unlimited use
× 25.4 for mm)

PIERS FOR BOAT
MOORAGE ONLY
[not exceeding10

feet (3048 mm) in width
× 25.4 for mm]

Caps and girders 8" 6"

Joists, beams and
other members 4" 3"

Flooring and deck 3" T & G or splined or 
4" square edged 2"

Bracing 3" 2"

If the floor ing or deck is un der a roof or is used for park -
ing, there shall be ap plied over the floor ing or deck a
tight-fit ting wear ing sur face of soft wood not less than 2
inches (51 mm) thick and not more than 6 inches (152 mm)
wide, 1-inch (25 mm) thick hard wood, 2-inch (51 mm)
thick as phal tic con crete or other ma te rial of equiv a lent fire
re sis tance.

Ex cep tion: Cov ered piers used for moor age only need
not have a wear ing sur face.

421.5.2  Draft stops. Draft stops shall be in stalled in all sub -
struc tures con structed of com bus ti ble ma te ri als, ex clu sive
of pil ing and pile brac ing. They shall be placed not more
than 100 feet (2540 mm) apart mea sured along the main axis 
of the pier or wharf. They shall fit tightly around all joists,
beams, etc., and ex tend from the un der side of the deck to
city da tum if over salt wa ter or to low wa ter if over fresh wa -
ter.  See Sec tion 421.6.7 for draft stops in su per struc tures.

Sub struc ture draft stops shall be con structed of at least
two lay ers of lum ber not less than 2 inches (51 mm) in thick -
ness laid with bro ken joints or ma te ri als of equal fire re sis -
tance.

421.6 Su per struc ture.

421.6.1 Con struc tion. Su per struc tures may be of any type
of con struc tion per mit ted by this code sub ject to the height
and area lim i ta tions of Sec tion 421.2 and the re quire ments
of this sec tion.

421.6.2 Floors. See Sec tion 421.5.

421.6.3 Ex te rior walls. Ex te rior walls of Types IIA, IIB,
III, IV and V build ings, when not sub ject to the re quire -

ments of Sec tion 421.4 be cause of their prox im ity to prop -
erty lines, may be con structed of matched or lapped lum ber
not less than 2 inches (51 mm) thick and not more than 6
inches (153 mm) wide, or not less than 1 inch (25 mm) thick
with a weather cov er ing of noncombustible ma te rial ap plied 
di rectly to the wood. Fireblocking shall be re quired as spec i -
fied in Sec tion 717.  Open ings in ex te rior walls shall be pro -
tected by a fire as sem bly hav ing a three-fourths-hour fire-
pro tec tion rat ing when fire-re sis tive open ings are re quired
by Ta ble 704.8 and 1023.5.2.

421.6.4 Roof cov er ings. Roof cov er ings shall be fire-re tar -
dant as spec i fied in Chap ter 15.

421.6.5 Roof con struc tion. In Type IV build ings the roof
may be con structed of cor ru gated gal va nized steel at tached
di rectly to wood or steel pur lins in lieu of that spec i fied in
Sec tion 602.4.

421.6.6 Fire-re sis tive-rated walls. In Types IIA, IIB, III,
IV and V build ings, there shall be at least one fire-re sis -
tance-rated wall from the deck to at least 3 feet (914 mm)
above the roof for each 500 feet (152 m) of length. Ar eas
greater than l00,000 square feet (9290 m

2
) shall be di vided

with such fire-re sis tance-rated walls. There shall be a draft
stop con structed as spec i fied in Sec tion 421.5.2, in stalled in
the sub struc ture im me di ately be low ev ery re quired fire-re -
sis tance-rated wall when the deck is of com bus ti ble ma te ri -
als.

Fire-re sis tance-rated walls shall be con structed as re -
quired for two-hour fire-re sis tance-rated walls or may con -
sist of at least 2 lay ers of tongue-and-groove or splined
lum ber, not less than 2 inches (51 mm) thick and not more
than 6 inches (153 mm) wide, with a sheet of not less than
No. 26 gauge gal va nized steel or 3/8-inch (3.2 mm) ex te rior
type ply wood be tween the two lay ers, placed ver ti cally with
bro ken joints, or equiv a lent fire-re sis tive con struc tion.

Open ings in fire-re sis tance-rated walls shall be pro tected 
by open ing protectives hav ing a one and one-half hour fire
pro tec tion rat ing.

421.6.7 Draft stops. Su per struc ture draft stops shall be in -
stalled as spec i fied in Sec tion 717. Sub struc ture draft stops
con structed as spec i fied in Sec tion 421.5.2 shall be in stalled
in line with the su per struc ture draft stops above.

421.6.8 Means of egress. Means of egress shall be pro vided
as spec i fied in Chap ter 10.

Ex cep tions:

1. Where two means of egress are re quired from an
oc cu pancy, they shall not ter mi nate on the same
open deck.

2. An open deck may be con sid ered an exit court and
shall not be less than 10 feet (3048 mm) in width.

3. In Group A Oc cu pan cies, the max i mum travel dis -
tance shall not be more than 75 per cent of that
spec i fied in Sec tion 1015.

4. Boat moorages that have no sales, ser vice or re pair
fa cil i ties may have a sin gle means of egress not
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less than 3 feet (914 mm) wide and shall be ex empt
from the re quire ments of Sec tion 1015 if a Class I
standpipe is pro vided as spec i fied in Sec tion
421.8.

421.7 Width of piers. Floats, piers and walk ways shall pro vide 
an aisle not less than 3 feet 6 inches (1067 mm) in width for the
pur pose of fire de part ment ac cess.

Ex cep tion: Floats, piers and walk ways which are less than
40 feet (12 192 mm) in length and which are not open to the
pub lic.

421.8 Standpipe sys tems. Class III standpipe sys tems in ac -
cor dance with NFPA 14 shall be pro vided for piers, wharves,
and floats where the hose lay dis tance from the fire ap pa ra tus to 
the far end of the pier, wharf or float ex ceeds 150 feet. Pip ing
shall be 6-inch min i mum, with 4-inch min i mum pip ing ac cept -
able for the last 100 feet. Ap proved plas tic pipe may be used
when in stalled un der wa ter, or other ap proved method of pro -
tec tion from fire is pro vided. Note: Sep a rate Class I and Class II 
standpipes may be in stalled in lieu of the com bined Class III
type standpipe sys tem.

421.8.1 Hose sta tions. Hose sta tions on re quired standpipes 
shall be pro vided at spac ing not to ex ceed 100 feet with the
first hose sta tion lo cated as close as prac ti ca ble to the land
end of the pier. Each hose sta tion shall have 100 feet of
11/2-inch hose mounted on a reel or rack and en closed within 
an ap proved cab i net. A valved 21/2-inch fire de part ment
hose out let shall be pro vided at each hose sta tion. Out let
caps shall have a 1/8-inch predrilled hole for pres sure re lief
and be se cured with a short length of chain or ca ble to pre -
vent fall ing af ter re moval. Listed equip ment shall be used.
Hose sta tions shall be la beled FIRE HOSE-EMER GENCY
USE ONLY.

421.8.2 Freeze pro tec tion. Standpipe sys tems shall be
main tained dry when sub ject to freez ing tem per a tures, and
al ways from No vem ber 1 through March 31. The 11/2-inch
hose sta tions shall be tagged out-of ser vice when the sys tem
is drained. The main wa ter sup ply con trol valve shall be
readily ac ces si ble and clearly la beled so that the sys tem may 
be quickly re stored to full ser vice dur ing pe ri ods when the
sys tem is drained down.

Ex cep tion: Other meth ods of freeze pro tec tion, such as
listed freeze valves, may be pro vided when ap proved by
the fire code of fi cial.

421.9 Au to matic sprin klers

421.9.1 Cov ered boat moor age. Au to matic sprin klers
shall be pro vided for cov ered boat moor age ex ceed ing 500
square feet in pro jected roof area per pier, wharf or float.

The sprin kler sys tem shall be de signed and in stalled in
ac cor dance with NFPA 13 for Ex tra Haz ard Group 2 oc cu -
pancy.

If sprin klers are re quired by this sec tion, they shall be ex -
tended to any struc ture on the pier, wharf or float ex ceed ing
500 square feet in pro jected roof area.

421.9.2 Sub struc ture. Au to matic sprin klers shall be in -
stalled un der the sub struc ture of ev ery new wa ter front struc -
ture in ac cor dance with NFPA 307 and as spec i fied in
Chap ter 9.

Ex cep tions:

1. Com bus ti ble sub struc tures whose deck area does
not ex ceed 8,000 square feet (743.2 m2) sup port -
ing no su per struc tures.

2. Com bus ti ble sub struc tures whose deck area does
not ex ceed 8,000 square feet (743.2 m2) sup port -
ing su per struc tures not re quired to be pro vided
with an ap proved au to matic sprin kler sys tem as
spec i fied in Sec tion 421.9.3.

3. Noncombustible sub struc tures with or with out su -
per struc tures.

4. Sub struc tures, over other than tidal wa ter, where
sprin kler heads can not be in stalled with a min i -
mum clear ance of 4 feet (1219 mm) above mean
high wa ter.

5. Sub struc tures re sult ing from walk ways or fin ger
piers which do not ex ceed l0 feet (3048 mm) in
width.

421.9.3 Su per struc ture. Au to matic sprin klers shall be pro -
vided in su per struc tures as spec i fied in Chap ter 9.

421.9.4 Mon i tor ing. Sprin kler sys tems shall be mon i tored
by an ap proved cen tral sta tion ser vice.

421.10 Fire de part ment con nec tions. Standpipe and sprin kler
sys tems shall be equipped with not less than a two-way 21/2-inch
fire de part ment con nec tion, which shall be readily vis i ble and
lo cated at the fire de part ment ap pa ra tus ac cess. See Chap ter 46
of the Se at tle Fire Code for re quire ments for fire hy drants.

421.11 Ma rina fire pro tec tion con fi dence test ing. Standpipe
and sprin kler sys tems shall be in spected and tested in com pli -
ance with the Se at tle Fire Code.

421.12 Fire de part ment ac cess. Fire de part ment ap pa ra tus
ac cess lanes, not less than 20 feet wide and ca pa ble of sup port -
ing a 50,000-pound ve hi cle or 24,000 pounds per axle (HS20
load ing), shall be pro vided and so lo cated as to pro vide fire de -
part ment ap pa ra tus ac cess to within 50 feet travel dis tance to
the shore end of all piers, wharves  and floats.

SEC TION 422
PRI VATE AND UTIL ITY TRANS FORMER VAULTS

422.1 Scope. Vaults hous ing pri vate and util ity trans form ers
shall com ply with the pro vi sions of this chap ter and Ar ti cle 450 
of the Se at tle Elec tri cal Code. The pro vi sions of this chap ter
are min i mum stan dards for all trans former vaults.  Vaults con -
tain ing util ity trans form ers or equip ment will be re quired to
com ply with ad di tional re quire ments of Se at tle City Light.

422.2 Def i ni tions.

PRI VATE TRANS FORMER VAULT. Pri vate trans former
vaults are those which con tain trans former equip ment that is
not owned by Se at tle City Light or other elec tric power util ity.
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UTIL ITY TRANS FORMER VAULT. Util ity trans former
vaults are those which con tain trans former equip ment owned
by Se at tle City Light or other elec tric power util ity.

422.3 When re quired.

422.3.1 Util ity trans form ers. Trans former vaults are re -
quired for all util ity trans form ers lo cated in side a build ing.
Se at tle City Light shall ap prove the size, lo ca tion, and lay -
out of all util ity vaults.

422.3.2 Pri vate trans form ers. Trans former vaults are re -
quired for all oil-in su lated pri vate trans form ers. Vaults are
re quired for other pri vate trans form ers rated over 35,000
volts that are lo cated in side a build ing.

Ex cep tion: Vaults need not be pro vided for cer tain
oil-in su lated pri vate trans form ers in ac cor dance with Ar -
ti cle 450 of the Se at tle Elec tri cal Code.

422.4 Ac cess to trans former vaults.

422.4.1 Gen eral. At least one open ing, which may be a
door, hatch or ven ti la tion open ing, shall be pro vided to ev -
ery vault. The open ing shall be ad e quate in size to per mit the 
in stal la tion and re moval of the equip ment lo cated in the
vault, and shall be kept un ob structed at all times. An un ob -
structed level area shall be pro vided at the en trance to all
vaults. The level area shall be large enough to al low for re -
moval of the trans former.

422.4.2 Util ity trans former vaults. Util ity trans former
vaults shall be lo cated so that there is an equip ment ac cess
path be tween the vault and the build ing ex te rior. The floor
along the path shall be de signed to sup port the weight of the
trans former and other equip ment. If a path is not pro vided,
the build ing owner shall agree to re move the equip ment to
the right of way when ever the Su per in ten dent of Se at tle
City Light de ter mines it is nec es sary, and the owner shall
pay all costs for re moval and re place ment. All doors be -
tween the vault and the build ing ex te rior shall be large
enough for re moval of trans form ers. See Sec tion 422.7.3 for 
door way re quire ments.

Util ity trans former vaults shall be ac ces si ble to Se at tle
City Light per son nel at all times. If it is nec es sary to pass
through locked doors to reach a vault, keys to those doors
shall be kept in a key box which can be opened with the key
to the trans former vault. Per sons other than Se at tle City
Light per son nel shall not have ac cess to util ity trans former
vaults.

422.5 Lo ca tion of private trans former vaults. Pri vate trans -
former vaults shall be lo cated where they can be ven ti lated to
the out side air with out us ing flues or ducts wher ever such an ar -
range ment is prac ti ca ble.

422.6 Con struc tion.

422.6.1 Pri vate trans former vaults. All pri vate trans -
former vaults shall be of at least three-hour fire-re sis -
tance-rated con struc tion. The floors of pri vate trans former
vaults in con tact with the earth shall be of con crete not less
than four inches thick.

Ex cep tion: Sub ject to the ap proval of the build ing of fi -
cial, where the to tal ca pac ity of pri vate oil-in su lated
trans form ers does not ex ceed 1121/2 kVA, vaults may be
con structed of re in forced con crete not less than 4 inches
(102 mm) thick.

422.6.2 Util ity trans former vaults. Floors, walls and ceil -
ings of util ity trans former vaults shall have at least a
three-hour fire-re sis tance rat ing and shall be con structed of
solid con crete or con crete-filled con crete ma sonry units at
least 6 inches (152 mm) thick. Vault floors shall be smooth
with no pads and shall slope to ward the vault sump.  Seis mic
an chor in serts shall be em bed ded in the floor when re quired
by the Su per in ten dent of Se at tle City Light.  The size of util -
ity trans former vaults shall be as de ter mined by the Su per in -
ten dent of Se at tle City Light.

422.7 Open ings into trans former vaults.

422.7.1 Pro tec tion of open ings. All door ways open ing into 
a trans former vault from the build ing in te rior shall be pro -
tected by open ing protectives hav ing a fire-pro tec tion rat ing 
equal to that re quired for the vault. Ex te rior open ings, other
than doors and ven ti la tion open ings, shall be pro tected by
open ing protectives hav ing a three-fourths-hour fire-pro tec -
tion rat ing when lo cated be low open ings in an other story or
when lo cated less than 10 feet (3048 mm) from other doors
or win dows of the same build ings.

422.7.2 Locks. All doors shall be equipped with locks and
shall be kept locked. Doors to util ity trans former vaults shall 
be equipped with locks pro vided by the util ity. Per son nel
doors shall be equipped with panic bars, pres sure plates, or
other de vices that are nor mally latched but open un der sim -
ple pres sure.

422.7.3 Door ways. A re mov able curb 4 inches (103 mm)
high, or as high as nec es sary to con tain oil, shall be in stalled
be low each door. All doors shall be made of steel and shall
swing out of the vault 180 de grees. Equip ment ac cess door -
ways to vaults con tain ing sin gle-phase trans form ers shall
have clear open ings at least 42 inches (1067 mm) wide and 6 
feet 8 inches (2057 mm) high. Equip ment ac cess door ways
for all other util ity trans form ers shall be as spec i fied by Se -
at tle City Light. Door ways for per son nel ac cess shall have
clear open ings at least 36 inches (914 mm) wide and 6 feet 8
inches (2057 mm) high.

422.8 Ven ti la tion sys tems for trans former vaults.

422.8.1 Gen eral. Ven ti la tion sys tems shall be pro vided to
dis pose of heat from trans former to tal losses with out cre at -
ing a tem per a ture rise in ex cess of the trans former rat ing.

422.8.2 Method of ven ti la tion. Ven ti la tion shall be pro -
vided by ei ther nat u ral cir cu la tion or me chan i cal cir cu la -
tion.

422.8.2.1 Nat u ral cir cu la tion. All trans former vaults
con tain ing up to three trans form ers of no more than 75
kVA each may be ven ti lated by nat u ral cir cu la tion. The
com bined min i mum net in take and ex haust area, ex clu -
sive of area oc cu pied by screens, grat ing or lou vers, shall
not be less than 3 square inches (1935 mm2) per kVA of
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trans former ca pac ity. The to tal re quired area shall be di -
vided roughly equally be tween in take and ex haust. In no
case shall ei ther the in take or ex haust area be less than 72
square inches (46 452 mm2).

One-half the to tal area of re quired ven ti la tion open -
ings shall be in one or more open ings in the lower
one-half of the vault walls, at least 18 inches above the
ga rage floor level out side of vaults lo cated in ga rages,
and roughly one-half shall be in one or more open ings in
the up per one-half of the ex te rior side walls or roof of the
vault. In take open ings shall be lo cated on the op po site
side of the vault from ex haust open ings. In take open ings
shall not be lo cated in the ceil ing of the vault.

422.8.2.2 Me chan i cal cir cu la tion. Pos i tive or neg a tive
pres sure ven ti la tion sys tems shall sup ply a min i mum of
1.6 cfm (0.76 L/s) of air per kVA of trans former ca pac ity.
The fans shall be in stalled out side of the vault and shall
be con trolled by a ther mo stat lo cated in side the vault.
The in take shall be lo cated in the lower one-half of an ex -
te rior walls of the vault, at least 18 inches above the ga -
rage floor level out side of vaults lo cated in ga rages, and
the ex haust shall be in the roof or ceil ing of the vault or in
the up per one-half of the side walls of the vault. The ven -
ti la tion sys tem shall cause air to flow lon gi tu di nally
across the trans form ers. The ven ti la tion sys tem shall be
con trolled in de pend ently from the rest of the build ing.

For util ity trans former vaults, forced air ven ti la tion
sys tems shall be de signed by the ap pli cant. The ca pac ity
and lo ca tion of the ven ti la tion sys tem shall be ap proved
by the Su per in ten dent of Se at tle City Light. Power for
the ven ti la tion sys tem shall be pro vided by the build ing
owner.

422.8.2.3 Tem per a ture con trol. A re mote tem per a ture
con trol ler shall be in stalled in util ity trans former vaults
that have me chan i cal ven ti la tion sys tems. The con trol ler
shall ac ti vate the fan when the tem per a ture in the vault
ex ceeds 70°F (21ºC), and shall turn the fan off when the
tem per a ture reaches 140°F (60ºC).

A vis i ble or au di ble alarm shall be in stalled out side
each util ity trans former vault that will be ac ti vated if the
fan does not op er ate when the tem per a ture con trol ler
calls for ven ti la tion, or if the fan be comes in op er a ble. A
sign shall be mounted near the alarm stat ing CALL SE -
AT TLE CITY LIGHT WHEN ALARM SOUNDS or
CALL SE AT TLE CITY LIGHT WHEN LIGHT IS ON.

422.8.3 Ven ti la tion open ings and duct ter mi na tions.
Ven ti la tion open ings and duct ter mi na tions shall com ply
with Sec tions 422.8.3.1 through 422.3.8.4.

422.8.3.1 Lo ca tion of ex haust ven ti la tion open ings
and ex haust duct ter mi na tions. Un less oth er wise ap -
proved by the build ing of fi cial, ex haust ven ti la tion open -
ings and duct ter mi na tions shall be lo cated not less than
10 feet (3048 mm) from fire es capes, re quired means of
egress, com bus ti ble ma te ri als, un pro tected open ings and 
ad ja cent prop erty. Ex haust out lets shall be lo cated on the
ex te rior of the build ing.

422.8.3.2 Cov er ing. Ven ti la tion open ings shall be cov -
ered with du ra ble metal grat ings, screens or lou vers. If
op er a ble in take lou vers are pro vided on me chan i cally
ven ti lated trans former vaults, the lou vers shall be con -
trolled by the fan ther mo stat, i.e., the lou vers shall be
opened when the fan is en er gized.

422.8.3.3 Open ing pro tec tion. In take ven ti la tion open -
ings in the vault walls shall be pro tected by au to matic
clos ing fire damp ers hav ing a fire-pro tec tion rat ing at
least equal to that re quired for the vault. The ac tu at ing
de vice on the fire damper should be made to func tion at a
tem per a ture of 165°F (92°C).

Ex cep tion: A fire damper is not re quired in ex te rior
walls of build ings where the in take ven ti la tion open -
ing is at least 10 feet (3048 mm) from fire es capes, re -
quired means of egress, com bus ti ble ma te ri als, and
un pro tected open ings.

422.8.3.4 Ven ti la tion ducts. Ex haust ven ti la tion ducts,
if used, shall be en closed in con struc tion hav ing a fire-re -
sis tance rat ing at least equal to that re quired for the vault.
Ex haust ducts shall ex tend from the vault to the out side
of the build ing.  An ex haust duct for a me chan i cally ven -
ti lated vault shall be used ex clu sively for ven ti lat ing the
vault. No fire damp ers shall be in stalled in ex haust ven ti -
la tion ducts.

422.9 Drain age for pri vate trans former vaults.

422.9.1 Gen eral. Drains are pro hib ited in all trans former
vaults.

422.9.2 Sumps. All trans former vaults shall have a dry
sump. All sumps shall have an open ing of at least 12 inches
(305 mm) di am e ter, a depth of at least 12 inches (305 mm),
and shall be equipped with a re mov able metal grate that is
flush with the floor. Sumps shall have at least 8 cu bic foot
(0.23 m3) ca pac ity or as spec i fied by the util ity. The sump
shall have a grouted bot tom. The sump shall be lo cated
within reach of the per son nel door and out of the en try path
for mov ing trans form ers in and out of the vault. The vault
floor shall slope at least 1 inch in 10 feet (25 mm in 305 mm)
to ward the sump.

422.10 Pipes and ducts in pri vate trans former vaults. No
pipes or ducts for eign to the elec tri cal in stal la tion shall en ter or
pass through any trans former vault. Pip ing or other fa cil i ties pro -
vided for fire pro tec tion in side the vault or for trans former cool -
ing are deemed not to be for eign to the elec tri cal in stal la tion.

422.11 Stor age in private transformer vaults. No ma te rial
shall be stored in any trans former vault.

[F] SEC TION 423
MED I CAL GAS SYS TEMS

 [F] 423.1 Gen eral. Com pressed gases at hos pi tals and sim i lar
fa cil i ties in tended for in ha la tion or se da tion in clud ing, but not
lim ited to, an al ge sia sys tems for den tistry, po di a try, vet er i nary
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and sim i lar uses shall com ply with this sec tion and the In ter na -
tional Fire Code.

[F] 423.2 In te rior sup ply lo ca tion. Med i cal gases shall be
stored in ar eas ded i cated to the stor age of such gases with out
other stor age or uses. Where con tain ers of med i cal gases in
quan ti ties greater than the per mit amount are lo cated in side
build ings, they shall be in a one-hour ex te rior room, a one hour
in te rior room or a gas cab i net in ac cor dance with Sec tion
423.2.1, 423.2.2 or 423.2.3.

[F] 423.2.1 One-hour ex te rior rooms. A one-hour ex te rior 
room is a room or en clo sure sep a rated from the re main der
of the build ing by fire bar ri ers with a fire-re sis tance rat ing of 
not less than one hour. Open ings be tween the room or en clo -
sure and in te rior spaces shall be self-clos ing smoke- and
draft-con trol as sem blies hav ing a fire pro tec tion rat ing of
not less than one hour. Rooms shall have at least one ex te rior 
wall that is pro vided with at least two vents.  Each vent shall
not be less than 36 square inches (0.023 m

2
) in area. One

vent shall be within 6 inches (152 mm) of the floor and one
shall be within 6 inches (152 mm) of the ceil ing. Rooms
shall be pro vided with at least one au to matic sprin kler to
pro vide con tainer cool ing in case of fire.

[F] 423.2.2 One-hour in te rior room. When an ex te rior
wall can not be pro vided for the room, au to matic sprin -
klers shall be in stalled within the room. The room shall be
ex hausted through a duct to the ex te rior. Sup ply and ex -
haust ducts shall be en closed in a one-hour-rated shaft en -
clo sure from the room to the ex te rior. Ap proved
me chan i cal ven ti la tion shall com ply with the In ter na -
tional Me chan i cal Code and be pro vided at a min i mum
rate of 1 cu bic foot per min ute per square foot [0.00508 m

3

/(s · m
2

)] of the area of the room.

[F] 423.2.3 Gas cab i nets. Gas cab i nets shall be con structed
in ac cor dance with Fire Code Sec tion 2703.8.6 and the fol -
low ing:

1. The av er age ve loc ity of ven ti la tion at the face of ac -
cess ports or win dows shall not be less than 200 feet
per min ute (61 m/s) with a min i mum of 150 feet per
min ute (46 m/s) at any point of the ac cess port or win -
dow.

2. Gas cab i nets shall be con nected to an ex haust sys tem.
3. Gas cab i nets shall have in ter nal sprin klers.

SEC TION 424
RE CY CLA BLE MA TE RI ALS

424.1 Def i ni tion. Re cy cla ble ma te ri als are those solid wastes
that are sep a rated for re cy cling or re use, such as pa pers, met als
and glass.

424.2 Stor age space for re cy cla ble ma te ri als. All oc cu pan -
cies shall be pro vided with space for the stor age of re cy cla ble
ma te ri als and solid waste.

Ex cep tion: Group R-3 and Group U Oc cu pan cies.

The stor age area shall be de signed to meet the needs of the
oc cu pancy, ef fi ciency of pick-up, and shall be avail able to oc -
cu pants and haul ers.
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