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Note: The definitions of words and phrases not defined in this section should be taken
from the current edition of Webster’s New International Dictionary,

Ind 51.01 Definitions. (1} “ Accessory room” means any room or en-
closed floor space used for eating, cooking, bathrooms, water closet com-
partments, laundries, pantries, foyers, hallways and other similar floor
spaces. Rooms designated as recreation, study, den, family room, office
and other similar floor spaces, in addition to habitable rooms, are not
considered accessory rooms.

{1a) Air conprrioNinNg, The process of treating air to control simulta-
neously its temperature, humidity, cleanliness and distribution to meet
the requirements of the conditioned space.

(2) ALLEY. Any legally established publie thoroughfare less than 30
feet in width but not less than 10 feet in width whether designated by
name or number,

(3) AprrovED. Approval granted by the department under the regula-
tions stated in this code.

(4) Area {cross}. The maximum horizontal projected area within
the perimeter of the outside surface of walls or supports of the building
or structure. Exterior cantilever open balconies are not included.

{6} Area (neT). The occupied or usable floor area in a building but
not including space occupied by columns, walls, partitions, mechanical
shafts or ducts,

Register, December, 1981, No. 812

Building and heating, ventilating
and air conditioning code




18 WISCONSIN ADMINISTRATIVE CODE
Ind 51 Definitlons and standards

(ba} Areaway. Exterior area whose grade is below the grade {(at build-
i;]g)ldgnd having at least one side consisting of the exterior wall of a
uilding.

{6) Artic. The space not used for human occupancy located between
the ceiling of uppermost story and the roof.

(7} AuromaTic. Automatic as applied to a fire protective device, is one
which functions without human intervention and is actuated as a result
of the predetermined temperature rise, rate of rise of tempsrature, com-
bustion products or smoke density such as an automatic sprinkler sys-
tem, automatic fire door, automatic fire shutter, or automatic fire vent.

(7a) AUTOMATIC FIRE SPRINKLER SYSTEM, An automatic fire sprinkler
system is an in_tegrated system of underground and overhead piping
d}ésigned in accordance with fire protection engineering standards, The
system includes a suitable water supply, such as a gravity tank, fire
pump, reservoir or pressure tank or connection beginning at the building
side of an approved check valve or approved backflow preventing device
located at or near the {Jroperty line where the pipe or piping system pro-
vides water used exclusively for fire protection and related appurte-
nances and to standpipes connected to automatic sprinkler systems.
The portion of the sprinkler system above ground is a network of spe-
cially sized or hydraulicaliy designed piping installed in a building,
structure or area, generally overhead, and to which sprinklers are con-
nected in a systematic pattern. The system includes a controlling valve
and a device for actuating an alarm when the system is in operation. The
sKstem is usually activated by heat from a fire and discharges water over
the fire area.

(8) Barcony (EXTERIOR) . An elevated platform attached to a building
and enclosed on one or more sides by railings. o

{9) BaLcony (INTERIOR) . An open intermediate level or stepped floor.
Also see “Stories, Number of.”

(10) BasemenT. A basement floor is that level below the first or
ground floor level with its entire floor below exit discharge grade.

- (11) BEARING WALL. See “Wall (bearing).”

(12) BulLbing.* A structure for support, shelter or enclosure of per-
s0ns or property.

(13) BuiLbing HEIGHT. See “Height (building) .’

(14) Burrress. A structural projection which is an integrat part of a
wall, primarily to provide resistance to lateral forces.

(15) CaviTy WALL. See “Wall (cavity).”

(16} CeiLmnc proTECTION. The fire protection membrane suspended
beneath the floor or ceiling construction which, when included with the
construction, develops the fire-resistive rating for the overall assembly.

(16a) CerTiFIED INSPECTOR. Certified inspector means an individual
certified by the department to administer and enforce this code.

*8es Appendix A for further explanatory material.
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(17) CrosiNg pevICE (FIRE DOOR), A closing device is one which will
close the door and be adequate to latch or hold, or hoth, hinged or sliding
deor in a closed position.

(a) Automatic. An automatic closing device is one which functions
without human intervention and is actuated as a result of the predeter-
mined temperature rise, rate of rise of temperature, combustion prod-
ucts or smoke density.

(b) Self-closing. A self-closing device is one which will maintain the
door in a closed position.

(18) CoMBUSTIBLE CONSTRUCTION. An assembly such as a wall, floor or
roof having components of combustible material.

(19} CompusTinLe MATERIAL. All materials not classified as “noncom-
bustible” are considered combustible. This property of a material does
not relate to its ability to structurally perform under fire exposure. The
degree of combustibility is not defined by standard fire test procedures.

(19a) “Community-based residential facility” means any place where
3 or more unrelated adults reside in which care, treatment or services
above the level of room and board but not including nursing cars are
provided to persons residing in the facility as a primary function of the
facility. “Community-based facility” does not include a nursing home,
except that the department of health and social services may designate a
category or categories of intermediate care facilities which serve fewer
than 20 residents and which otherwise meet the definition of this sub-
section to be licensed and regulated as community-based residential fa-
eilities. The reception and care or treatment of a person in a convent or
facility owned or operated exclusively by and for members of a religious
order shall not constitute the premises to be a “community-based resi-
dential facility.”

(20) Concrete. See “T'ypes of Concrete,” s, Ind 51,045 (1} (a).

(21) Construction. Includes all labor and materials used in the fram-
ing or assembling of component parts in the erection, installation, en-
largement, aiteration, repair, moving, conversion, razing, demolition or
removal of any appliance, device, buillding, structure or equipment.

(22) Corribor. An enclosed passageway in a building for public in-
gress and egress to and from dwelling units, rooms or other areas and
leading to a lobby, foyer or exit discharge.

{22a) CorroR (REQUIRED EXIT). A fire-rated enclosure beginning at
the end point of maximum allowable exit distance and continuing to the
exit discharge door.

Note: See line 20 of Table 51.03-A.

{23) Courr. A eourt is an open, exterior space providing required nat-
ural light or ventilation for the building or providing a pathway for pub-
lic egress from a huilding exit to a public thoroughfare.

(24) Court (INNER). An inner court is a court surrounded on all sides
hy walls,
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(25) CoumrT (INNER LOT LINE). An inner lot line court is a court
bounded on 3 sides by walls and on the remaining side by a lot line or
property line,

(26) Courr (ouTER). An outer court is a court bounded on 3 sides
with walls and on the remaining side by a street, alley or other open
space not less than 15 feet wide.

(27) Court (ouTeR LOT LINE). A court with one side on a lot line or
pljgperty line and opening to a street or open space not less than 15 feet
wide.

(28) CurraN waLL. See “Wall (curtain).”

(29) DeparTMENT, Means the department of industry, labor and
human relations.

(30} Division waLL. See “Wall (division).”

(31) Ducr. Any pipe, flue, or tunnel used to convey air, gases and
entrained materials, An underground duct is any part of a duct that is
below the surface of the ground.

(32) Ducr FurNAck. See “Furnace (duct).”
(33) ELevaTor, See ch. Ind 4, Wis. Adm. Code.

(34) Equiement. Self-contained systems and apparatus attached to
or built into the building and used for mechanical or electrical process-
inE, comfort, safety, sanitation, communication or transportation within
a building.

. (35% EXHAUST VENTILATING SYSTEM. See “Ventilating System (ex-
aust).”

(36) Existing. A building, structure, or equipment completed or in
the course of construction or use or occupied prior to the effective date
of applicable rules of this code.

(36a) “Exit” means that portion of a means of egress which is sepa-
rated from all other spaces of the building or structure by construction
providing a protected way of travel to the exit discharge.

(36b) *“Exit access” means that portion of a means of egress which
leads to an entrance to an exit.

(36c) “Exit access door” means any door that lsads to the exit access.
(37) Exrr courr. See “Court (exit).”

(37a) “Exit discharge” means that portion of a means of egress be-
tween the termination of an exit and a street, alley, court or a public way.

(38) ExIT DISCHARGE GRADE. See “Grade (exit discharge).”

(38a) “Exit door” means a door that leads from that portion of a
means of egress known as the exit access to the outside of a building or to
a required exit, such as a stairway, smokeproof tower, ramp or horizontal
exit,
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(38h) “Exit passageway’ means a horizontal means of exit travel that
is protected from a fire in & manner similar to an enclosed interior exit
stair,

(39) Ex1m (vERTICAL). See “Vertical Exit.”
{40} ExTERIOR BALCONY. See “Balcony {exterior).”
(41) EXTERIOR WALL. See “Wall (exterior).”

(41a) Facrory. A factory is any premises wherein labor is used in
manufacturing, making or altering or adapting articles for the purpose
of trade or gain.

(42) Faminy.* Means 2 or more individuals who are related to each
other by blooed, marriage, adoption or legal guardianship. For purposes
of this code a group of not more than 4 persons not necessarily related by
blood or marriage, living together in a single living unit will be consid-
ered equivalent to a single family.

(42a) Farm opErATION. The farm operation is the planting and culti-
vating of the soil and growing of farm products substantially all of which
have been planted or produced on the farm premises.

Note: The farm operation, according to s. 102.04 (3), Stats., includes: the management,
conserving, Improving and maintaining of the premises, tools, equipment, improvements and
the exchange of labor or services with other farmers; the processing, drying, packing, packag-
ing, freezing, grading, storing, delivery to storage, carrying to market or to = carrier for
transportation to market and distributing directly to the consumer; the clearing of such
premises and the salvaging of timber and the management and use of wood lots thereon but
does not include logging, lumbering and wood-cuiting operations unlesa the operations are
conducted as an accessory to other farm operations.

{42b) Farm prEMisES. The farm premises is defined to be the area
which is planted and cultivated. The farm premises does not include
greenhouses, structures or other areas unless used principatly for the
production of food or farm products.

{42¢) Farm rroDUCTS. Farm products are defined as agriculfural, hor-
ticultural and arboricultural crops. Animals eonsidered within the defi-
nition of agricultural include Livestock, bees, poultry, fur-bearing ani-
mals, and wildlife or aquatic life,

(42d) Farming. Farming means the operation of a farm preimises
owned or rented by the operator,

{43) F1re noor. A door so constructed as to give protection against
the passage of fire.

(44) FirE pooR asseMBLY. The assembly of fire door and its accesso-
ries, including all hardware, frames, closing devices and their anchors, so
constructed as to give protection against the passage of fire.

{45) FIRE DOOR CLOSING DEVICE. See “Closing Device (fire door).”

{(46) FIRE RESISTANCE AND FIRE-RESISTIVE MATERIAL. Having the prop-
erty to withstand fire or give protection from it, As applied to elements
of building, it is characterized by the ability to confine a fire or to con-
tinue {o perform a given structural function, or both.

*Ses Appendix A for further explanatory material.
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(47) FiRE-RESISTIVE CLASSIFICATION. Fire-resistive classification is the
time in hours during which a material or assembly continues to exhibit
fire resistance under conditions of tests and performance as specified in
ASTM E-119, ASTM E-152 and ASTM E-163.

(48) FIRe-RESISTIVE PROTECTION, An insulating material applied di-
rectly, attached to, or suspended from a structural assembly, to main-
tain the structural integrity of a member or system for the specified time
rating.

(49) FIRE-RESISTIVE PROTECTION, DIRECTLY APPLIED, A coating material
applied directly to the structural element for the purpose of fire protec-
tion,

(60) FIRE-RESISTIVE RATING, Refer to fire-resistive classification.

{51) FIRE-RETARDANT ROOF COVERINGS. Roof coverings shall be classi-
fied on the basis of protection provided against fire originating outside
the building or structure on which they have been installed.

{a} Class A roof coverings are those which are effective against severe
fire exgosures {meeting the 3 methods for fire tests of class A roof cover-
ings [ASTM Standard E-108]) and possess no flying brand hazard.

(b) Class B roof coverings are those which are effective against mod-
erate fire exposures (meeting the 3 methods for fire tests of class B roof
co:i'erings [ASTM Standard E-108]) and possess no flying brand haz-
ard.

{c) Class C roof coverings are those which are effective against light
fire exposures (mesting the 3 methods for fire tests of class C roof cover-
ings [ASTM Standard E-108)) and possess no flying brand hazard.

{62) FIRE RETARDANT—TREATED WoOD, Fire-retardant wood includes
lumber or plywood that has been treated with a fire-retardant chemical
to grovide classifications (flame-spread [FSC] and fuel contributed
[FCCH) of 25 or less by ASTM method E-84, shows no progressive com-
bustion during 30 minutes of fire exposure by this method, and is so
labeled. Fire-retardant wood for decorative and interior finish purposes
provides reduced flame-spread classification (FSC) by ASTM method
E-84 as specified by the code for materials used in the particular appli-
cations.

{(63) FirE wINDOW AsSEMBLY. A fire window includes glass, frame,
hardware and anchors constructed and glazed to give protection against
the passage of flame.

{64) FirsT rLOOR. The first floor is the primary floor used in deter-
mining the number of stories of a building.

(65) FLAME-SPREAD CLASSIFICATION, Flame-spread classification
(F8C) is a comparative rating of the measure of flame-spread on a sur-
face of a material or assembly as determined under conditions of tests
and performance as specified in ASTM E-84,

{66) FLAME-SPREAD RATING. Refer to flame-spread classification,
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(56a) FLoor, The bottom or lower part of an enclosed space including
any portions raised or depressed by not more than 3 feet from the desig-
nated principal level where the raised or depressed portion is treated
architecturally as a part of the same principal level,

{67) FrLoOR AREA. See “Area {(net).”

(67a) FLoor LEVEL. The upper surface of a floor treated architectur-
ally as the designated prineipal floor at a given elevation,

(68) Fover. An enclosed space and passageway into which aisles, cor-
ridors, stairways, or elevators may exit and from which the public has
access to exils.

(59) FroNT YARD, See “Yard (front).”

{60) FuEL CONTRIBUTED CLASSIFICATION, Fuel contributed classifica-
tion (FCC) is a comparative measure of the fuel contribution of a mate-
rial or an assembly in the flame-spread test per ASTM E-84,

(61) Furnack. A completely self-contained direct-fired, automati-
cally controlled, vented appliance for heating air by transfer of heat of
combustion through metal to the air and designed to supply heated air
through ducts to spaces remote from the appliance location,

(62) Furnace (puct). A suspended direct-fired heating appliance
normally installed in air ducts. Air circulation is provided by a blower
not furnished as part of the appliance.

{63) Grape (aT BUILDING) . Elevation of surface of paved or unpaved
ground adjacent to wali of a building.

(64) GrADE (ExiT DISCHARGE) . The elevation of finished exterior sur-
face of paved or unpaved ground at any exit discharge doorsill,

(65) GRAVITY EXHAUST VENTILATION. See “Ventilation (gravity ex-
haust) .”

(66) Gross AREA, See “Area (gross).”

(67} Grounb FLOOR. A ground floor is that level of a building on a
sloping or multilevel site which has its floor line at or not more than 3
feet above exit discharge grade for at least one-half of the required exit
discharges. '

(67a) HaBITABLE ROOM.* Any room or enclosed floor space arranged
for living and/or sleeping purposes.

(68) Hazarpous pIpING. See “Piping (hazardous).”

(69) HeaTinG sYSTEM, Any combination of building construction, ma-
chinery, devices or equipment, so proportioned, arranged, installed, op-
erated, and maintained as to produce and deliver in place the reguirad
amount and character of heating service.

*See Appendix A for further explanatory material.
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(70) Hegut (BuiLpinGg). Height of a building is measured from the
average of the exit discharge grade elevation of all required first story
exits to the top of a level roof or to a point % of the distance between the
intersection of the exterior wall surface (extended) with the roof sur-
face, and the highest part of the roof but not to include penthouses.

Note: For exceptions to penthouses see definition “Stories, Numbar of.”
(71) HorLLow BONDED WALL. See “Wall (hollow bonded).”

{71b) “Housing for the elderly” means a residential occupancy build-
ing the construction of which is financed by state or federal agencies
with occupancy limited to elderly psople meeting specific age criteria as
specified by the financing agency.

{71c) INDEPENDENT INSPECTION AGENCY. Independent inspection
agency means any person, firm, association, partnership or corporation,
other than a municipal corporation, certifiec{) by the department to per-
form certified inspections under this code.

(72) INNER cOURT, See “Court (inner),”

(73) INNER LOT LINE COURT. See “Court (inner lot line).”
(74) InTAKE (OUTSIDE AIR). See “Qutside Air Intake,”
(75) INTERIOR BALCONY. See “Balcony (interior).”

(75a) “Interior finish” means the exposed interior surfaces of build-
ings, including, but not limited to fixed or'movable walls and partitions,
columns, ceilings, and floors.

(a) “Class A interior finish” includes any material classified at 25 or
less on the flame spread test scale and 450 or less on the smoke test scale
in accordance with ASTM E84-80 — Test of Surface Burning Charac-
terigtics of Building Materials,

(b) “Class B interior finish” includes any material classified at more
than 25 but not more than 75 on the flame spread test scale and 450 or
less on the smoke test scale in accordance with ASTM E84-80 — Test of
Surface Burning Characteristics of Building Materials,

{¢) “Class C interior finish” includes any material classified at more
than 76 but not more than 200 on the flame spread test scale and 450 or
less on the smoke test scale in accordance with ASTM E84-80 — Test of
Surface Burning Characteristics of Building Materials.

(d) “Class I interior floor finish” includes any material with a mini-
mum critical radiant flux of 0.45 watts per square centimeter as deter-
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mined in accordance with ASTM E648-78 — Test for Critical Radiant
Flux of Floor Covering Systems Using a Radiant Heat Energy Source.

(e) “Class II interior floor finish” includes and material with a mini-
mum critical radiant flux of 0.22 watts per square centimeter as deter-
mined in accordance with ASTM E648-78 — Standard Method of Test
for Critical Radiant Flux of Floor Covering Systems Using a Radiant
Heat Energy Source.

{76) JACKETED STOVE. See “Stove (jacketed)}.”

(76a) Livine unir, Any enclosed floor space consisting of one or more
?abi_il:able rooms (with or without accessory rooms) used by a person or
amaily.

{77) Losey. An enclosed space into which aisles, corridors, stairways,
elevators or foyer may exit and provides access to exits.

{78) Lor LinE. A legally established line dividing one lot, plot of land
or parcel of land from an adjoining lot or plot of land or parcel of land.

(79) MaJsor apparatus. Central air-handling equipment supplying
more than one occupancy or rooms and heat-producing equipment gen-
erating heat for the heating and ventilating system.

(79a) MANUFACTURED MULTI-FAMILY DWELEING, Manufactured multi-
family dwelling means any structure or component which is intended for
use as a multi-family dwelling and for which certification is sought by
the manufacturer, and which is of open or closed construction,
fabricated or assembled on-site or off-site in manufacturing facilities for
installaion, or assembly and installation at the building site, For purpose
of this code, 2 manufactured mulii-family dwelling means 3 or more liv-
ing units attached fogether, or 2 or more living units and a business oc-
cupancy attached together.

(80) Masonry. A construction composed of separate units such as
brick, block, hollow tile, stone or approved similar units or a combina-
tion thereof, laid up or built unit by unit and bonded by approved man-
ner.

(80a) “Means of egress” means a continuous and unobstrueted way of
exit travel from any point in a building or structure to a street, alley,
court or a public way. A means of egress consists of the exit access, the
exit and the exit discharge. A means of egress includes the vertical and
horizontal ways of travel and includes intervening room space, door-
ways, hallways, corridors, passageways, balconies, ramps, stairs, enclo-
sures, lobbies, horizontal exits and courts,

(81) MECHANICAL VENTILATION. Sege “Ventilation (mechanical).”

(82) MEzzZANINE OR MEZZANINE FLOOR. An intermediate floor, either
open or enclosed. Also see “Stories, Number of.”

(82a) “Mini-warehouse” means an unoccupied compartmentalized
warehouse building having one or more overhead doors serving each
compartment.

(83) NET AREA, See “Area (net).”
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(84) NoNBEARING WALL. Refer to “Wall (exterior)” or “Partition.”

(86) NONCOMBUSTIBLE CONSTRUCTION, An assembly such as a wali,
floor or reof having components of noncombustible material,

(86) NONCOMBUSTIBLE MATERIAL. A noncombustible material is one
which, in the form in which it is used, meets one of the requirements par.
(a) or (b) listed helow, Materials used adjacent to or in contact with
heat-producing appliances, warm air ducts, plenums and chimneys shali
be elassified as noncombustible only on the basis of requirement par.
(a) . Noncombustible does not apply to the flame-spread characteristics
of interior finish or trim materials. No material shall he classed as
noncombustible building construction material which is subjeet to in-
crease in combustibility or flame-spread classification (FSC) beyond
the limits herein established through the effects of age, moisture or
other atmospheric conditions.

Noto) The federal trade commission does not consider ASTM E-84 as an accurate indica-
tor of the performance of cellular plastics used In building construction under actual fire
conditions, and that it is only valld as a measurement of the performance of such materlals
under specifie, controlled test conditions. The 25 flame-spread rating is not intended to
reflect hazards presented by such products under actual five conditions. The federal trade
commisslon considers that under actual fire conditions, such products, if allowed to remain
exposed or unprotected, will under some eircumstances produce rapid flame spread, quick
flashover, toxic or flammable gases, denss smoke and intense and immediate heat and may
pressnt a serioua fire hazard.

{(a) Materials which pass the test procedure of ASTM E-136 for defin-
ing noncombustibility of elementary materials when exposed to a fur-
nace temperature of 1,382° F, for a minimum period of  minutes, and
do not cause a temperature rise of the surface or interior thermocouples
in excess of 54° F. above the furnace air temperature at the beginning of
the test and which do not flame after an of 30 seconds.

{b) Materials having a structural base of noncombustible material as
defined in par. (a), with a surfacing not more than % inch thick which
has a flame-spread classification (F%C) not greater than 50 when tested
in accordance with the method of test for surface burning characteristics
of building materials (ASTM E-84).

(87) Occurancy or usg. The purpose for which a building, structure,
equipment, materials, or premises, or part thereof, is used or intended to
be used as regulated in this code,

{88) Occuriep. Refers to any room or enclosure used by one or more
persons for other than incidental maintenance.

(89) Open spaces. Front (setback), rear and side yards, exit courts,
outer courts, and outer lot line courts on the same property with a build-
ing as regulated hy this code.
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{90) Outboor GPENINGS, May be doors, windows or skylights located
in outside walls or roof and can bhe opened to provide natural ventilation
to the occupied space.

(91) Ourer court, See “Court (outer).”
(92) OUTER LOT LINE COURT. See “Court (outer lot line).”

. (93) OuTLET (SUPPLY OPENING) . An opening, the sole purpose of which
is to deliver air into any space to provide heating, ventilating or air con-
ditioning.

(94) OvuTtsipE AR, Air that is taken from outside the building and is
free from contamination of any kind in proportions detrimental to the
health or comfort of the persons exposed to it.

(95) Oursibg AIR INTAKE, Includes the ducts and outdcor openings
through which outside air is admitted to a ventilating, air conditioning
or heating system.

(98) PanEr waLL, See “Wall (panel).”

(97) ParmiTioN. A partition is an interior nonbearing vertical element
serving to enclose or divide an area, room or space. Portable or demount-
able partitions requiring tools for installation or removal are considered
partitions not furniture.

{98) Parry waLL, See “Wall (party).”

(99) PentHOUSE., An enclosed or partially enclosed structure ex-
tending above the main roof of a building or structure and/or enclosing a
stairway, tank, elevator, machinery, mechanical equipment or other ap-
paratus and not used for human occupancy.

(100) Pier. An isolated column of masonry or concrete, A section of
bearing wall not bonded on the sides into adjoining masonry shall be
considered to be a pier when its horizontal dimension measured at right
angles to the thickness does not exceed 4 times the thickness.

(101) PruasTER. A projection of masonry for the purpose of hearing
concentrated loads, or to compensate for reduction of wall section by
chases, openings or recesses, or for the purpose of stiffening the wall
against lateral forces. (See also “Buttress.”)

(102) Piping  (HAZARDOUS). Any service piping conveying oxygen,
flammable liquids, flammable gases or toxic gases.

(102a) “Place of abode” means a residential building or part of a resi-
dential building used as follows:

{a) Occupied as a residence of 3 or more families living independently
or occupied by 2 such families and used also for business purposes; or

(b) Occupied for sleeping of lodging purposes by 3 or more persons
not members of the same family.
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(102b) Prace or EMPLOYMENT. The term ‘place of employment” in-
cludes every place, whether indoors or out or underground and the
premises appurtenant thereto where either temporarily or permanently
any industry, trade or business is carried on, or where any process or
operation, directly or indirectly related to any industry, trade or busi-
ness, is carried on, and where any person is, directly or indirectly, em-
ployed by another for direct or indirect gain or profit, but does not in-
clude any place where persons are employed in a) private domestic
gervice which does not involve the use of mechanical power or b) farm-
ing.

(103) PorcH. An unenclosed exterior structure at or near grade at-
tached or adjacent to the exterior wall or any building, and having a roof
and floor, (See also “Terrace” and “Balcony.”)

(104) ProperTY LINE, A legally established line dividing one lot, plot
of land or parcel of land under one ownership from an adjoining lot or
plot of land or parcel of land under another ownership.

(104a) Purric suiLping, The term “public building” means and in-
cludes any structure, including exterior parts of such building, such as a
porch, exterior platform or steps providing means of ingress or egress,
used in whole or in part as a place of resort, assemblage, lodging, trade,
traffic, occupancy, or use by the public or by 3 or more tenants,

{L05) PusLIc THOROUGHFARE. Any legally established strest or alley as
defined herein,

(105a) RemopeLing. To remodel or alfer, or both, means to change
any building or structure which affects the structural strength, fire haz-
ard, internal circulation, or exits of the existing building or structure,
This definition does not apply to maintenance, reroofing, or alterations
to the heating and ventilating or electrical systems.

(108) REquirep. A term for mandatory use under the provisions of
this code.

{106a) RequireD exiT cormipog. See “Corridor {Required Exit).”

{107) RESTRAINED suUrpORT. A flexural member where the supports or
the adjacent construction, or both, provides complete or partial re-
straint against rotation of the ends of the member or partial restraint
against horizontal displacement, or both, when subject to a gravity load
or temperature change, or both,

(108) RETAINING WALL, See “Wall (retaining).”

(109) ReTURN (OR EXHAUST OPENING). Any opening, the sole purpose
of which is to remove air from any space being heated, ventilated or air
conditioned,

(110} Roabway. That portion of a public thoroughfare devoted to ve-
hicular traffic, or that part included between curbs.

{111) Roor. The structural cover of a building with a slope range
bearing from horizontal to a maximum of 60 ° to the horizontal,
Regiater, December, 1951, No. 312
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(112) Roor coverine. Refers to the covering applied over the roof
construction for the purpose of weather or fire resistance.

(113) Roor cOVvERINGS {FIRE-RETARDANT}. See “Fire-Retardant Roof
Coverings.”

(114) RooM. A space within a building completely enclosed with
walls, partitions, floor and ceiling, except for openings for light, ventila-
tion, ingress and egress.

(114a) “Row houses” means a place of abode not more than 3 stories
in height, arranged to accomodate 3 or more attached row living units in
which each living unit is separated from the adjoining unit by a vertical
occupancy separation of not less than one-hour fire-resistive construc-
tion, extending from the basement or lowest floor to the under side of
the roof deck,

(114b) RuraL scHOOL BUILDING. A rural school building is a building
used solely for instructional purposes, is located outside of the corporate
limits of a city or village, is not more than one story in height and con-
tains not more than 2 classrooms,

(116) SerBack,* Refers to the open space between the property line
or public thoroughfare and the nearest part of the building. Unenclosed
terraces, slabs, or stoops without roofs or walls may project into this
open space or sethack.

(116) Suarr. A vertical opening in a building extending through one
or more stories and/or roof, other than an inner court.

c(!117) SHALL. A term for mandatory use under the provisions of this
code,

(118) Sicns. A structure that is intended, designed, or used for adver-
tising, display, identification, announcements, or related purposes; this
includes signs, screens, biliboards, and other advertising devices of any
type.

{119} SimpLE sUPPORT. A flexural member where the supports or the
adjacent construction, or both, allows free rotation of the ends of the
member and horizontal displacement when subject to a gravity load or a
temperature change, or both.

(118a) “Sleeping area’” means the area of residential buildings in
which bedrooms or sleeping rooms are located. Bedrooms or sleeping
rooms separated by other use areas such as kitchens or living rooms, but
not bathrooms, are considered as separate sleeping areas. Each individ-
ual room or suite of rooms in hotels, motels, dormitories or congregate
living facilities is considered a separate sleeping area.

(119b) “Smoke detector” means a device which detects particles or
products of combustion other than heat.

(119¢) “Solid-fuel equipment” means equipment burning solid rather
than gas or liquid fuel.
Note: Typical solid fuels are coal and wood.

*See Appendix A for further explanatory material,
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{120) “Space heater” means a vented, self-contained free-standing or
wall recessed heating appliance.

{1202) Step, Step is a unit consisting of one riser of not more than 7%
inches and one tread of not less than 9% inches, alone or in a series.

{121) Stormes, NUMBER or.* The number of stories of a multistory
building includes all stories except the basement, ground floor, attic or
interior balcony and mezzanine floor, (Also see Ind 51.02 (14).)

(122} StoRry. The space in 2 building between the surfaces of any floor
and the floor next above or below, or roof next above, or any space not
defined as basement, ground floor, mezzanine, halcony, penthouse or
attic. (Also see “Stories, Number of.”)

(124) “Street” means any legally established public thoroughfare or
all-weather hard surface area 30 feet or more in width whether desig-
nated or net by name or number such as avenue, boulevard, circle, court,
drive, lane, place, road or way. Streets must extend at least 50% of the
length of the side of the building and must be accessible to fire fighting
equipment.

(126) STRUCTURE. A structure is an assembly of materials forming a
construction for occupancy or use meeting the definition of place of em-
ployment or public building.

Note: Structures include, among others, buildings, atadiums, tents, reviewing stands, ob-

servation towers, radio and television towers, water tanks, piers, wharves, shelters, canopies,
and display signs.

(126) SurpoRT (RESTRAINED). See “Restrained Support.”

(127) Surrort (SIMPLE). See “Simple Support.”

(128) TEmMPERED AIR. Air transferred from heated area of building.
(129) TemperED ouTtsipk AIR. Outside air heated before distribution.

(130) Terrace. An unenclosed exterior structure at or near grade
having a paved, floored, or planted platform area adjacent to an en-
trart!ce or to the exterior walls for a building or structure and having no
roof.

(130a) “Townhouse” means an apartment huilding where each living
upit is served by an individual exterior exit within 3 feet of the exit dis-
charge grade.

(131) Treatep wooD (FIRE-RETARDANT). See “Fire Retardant-
Treated Wood.”

(132) UniT HEATER (HIGH STATIC PRESSURE TYPE). A direct-fired sus-
pended or floor standing, self-contained, automatically controlled and
vented, heating appliance having an integral means for circulation of air
against 0.2 inch or greater static pressure.

{133) UNIT HEATER (LOW STATIC TYPE) . A direct-fired suspended, self-
contained automatically controlled, vented heating appliance, having
integral means for circulation of air by means of a propellor fan or fans,

*See Appendix A for further explanatory material.
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{134) VENEERED WALL, See “Wall (veneered).”

(135) VENTILATING SYSTEM (EXHAUST). Any combination of building
construction, machinery, devices or equipment, designed and operated
to remove harmful gases, dusts, fumes or vitiated air, from the breathing
zone of employes and frequenters.

(136) VenriLarion, The process of supplying or removing air by natu-
ral or mechanical means, to or from any space.

(137) VENTILATION (GRAVITY EXHAUST). A process of removing air by
natural means, the effectiveness depending on atmespheric condition,
such as difference in relative density, difference in temperature or wind
motion.

(138) VentmLaTiON (MECHANICAL). The process of supplying or re-
moving air by power-driven fans or blowers.

(139) VerTICAL EXIT. A means of egress used for ascension or descen-
gion between 2 or more floors, or other levels, and shall include approved
exterior stairways, automatic (moving) stairways, fire escapes, ramps,
stairways, and smokeproof stair towers,

(139a) VoLuMme (rorar), The “total volume” {cube or cubage) of a
building is the actual cubic space enclosed within the outer surfaces of
the outside or enclosing walls and contained between the outer surfaces
of the roof and the uncglerside of the lowest floor. The volume of strue-
tures without enclosing walis {(canopies, roofed shelters and similar
structures) will be computed by projecting imaginary vertical planes as
the enclosing walls at the outer surface of the exterior supports or col-
umns, For cantilevered structures with interior supports, the imaginary
Kertical planes will be projected at the farthest roof projection or over-

ang.

Note: The definition of total velume requires the cube of dormers, penthouses, vaults, pits,
enclosed porches and other enclosed appendages to be included as a part of the cube of the
building, It does not include the cube of courts or light shafts, open at the top, or the cube of
outside ateps, cornices, parapets, or apen porches or logglas.

(140) WaLL. A structural element which is vertical or within 30° of
vertical, serving to enclose space, form a division, or support superim-
posed weight.

{141) WaLL (BEARING)}. Any wall which supports a load in addition to
its own weight.

(142) Warr {(caviry). A wall built of masonry units or of plain con-
crete, or a combination of these materials, so arranged to provide an air
space within the wall, and in which the facing and backing (inner and
outer parts) of the wall are tied together with metal ties.

(143) WaLL (CURTAIN) . An exterior nonbearing wall.

(144) WaLL (pivision).* (a) Building division. A wall used for sepa-
ration between 2 buildings on the same property identical in construc-
tion to a party wall.

*See Appendix A for further explanatory material,
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(b) Fire division. A wall extending from the lowest floor level to or
through the roof to restrict the spread of fire.

(145) WaLL (extTeRIOR). Any outer enclosing wall of a building or
structure.

(146) WaLr {FraMinG). Wall framing shall include eolumns, studs,
beams, girders, lintels and girts,

(147) WaALL (HorLLow BONDED). Wall built of masonry units with or
without any air space within the wall, and in which the facing and back-
ing of the wall are bonded together with masonry units,

(148) WaLL (NONBEARING EXTERIOR) . Wall which supports no vertical
load other than its own weight.

(148a) WALL (NONBEARING INTERIOR), See “Partition.”

(149) WaLL (panEr). An exterior nonbearing wall in skeleton con-
struction,

I (150) WALL (pARAPET). That part of a wall entirely above the roof
ine,

(151) WaLL (partv).* Walls used for separation hetween 2 buildings
on the property line between adjoining properties.

(152) WALL (RETAINING) . Wall used to resist laterally imposed pres-
sures.

(153) WaLL (vENEerED) . Wall having facing which is attached to the
backing but not so bonded as to exert common action under load.

(153a) WAREHOUSE. A warehouse is a place adapted to the reception
and storage of goods and merchandise,

{154) Yarp (FroNT). An open, unoccupied space unobstructed to the
sky, extending across the full width of a lot, or plot of land between the
street line and the base of a front building wall. Unenclosed terraces,
slaba or stoops without reofs or walls may project into this open space.

History: Cr. Register, June, 1972, No. 198, eff. 1-1-73; renum, {1} to be (1a), r. and recr.
(10}, (54), (67) and (121), or. (1), (Ga), (22a), {56a), (57a), (B7a), (76a), (1082) and
(148a), Register, September, 1973, Neo. 213, eff. 10-1-73; cr. (102a), (104a) and (105a),
Reglater, Decomber, 1974, No. 228, eff. 1-1-78; cr. (7a}, (41a), {13%9a) and {153a) and am.
{126}, Register, December, 1976, No, 252, eff, 1-1-77; cr. (42a), (42b), (42¢), {42d}, and
(120&5 , am. {139a), Register, December, 1877, No. 264, eff. 1-1-78; am, (23) to (28), (97)
and (138a),r. (88) (¢), Register, December, 1978, No, 276, eff. 1-1-79; cr, (16a), (71a), (79a)
and (114a), Register, May, 1980, No. 203, eff. 6-1-80; am. {1} and (124),r. {123}, r. and reer.
(120}, renum, {102a) to be {102b), renum. (lida) to be (114b), cr. (19a), (38a), (36Dh),
(36c), (37a), (38a), (38b), (68a), (71b), (76a), (80a), (82a), (102a), (1l4a), (11Ba),
(118b), (132¢) and (130a), Register, December, 1981, No. 312, off. 1-1-82,

Standards for Classes of Construction

Ind 51,015 Scope. This section covers minimum standards for com-
mon types of building designs currently being constructed. This section
does not specifically include classification for uncommon building de-
signs such as shells, domes, space frames, inflatable and similar types of

*See Appendix A for further explanatory material.
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designs. The standards contained herein shall be used as a guide for such
uncommon building designs to achieve the degree of safety intended by
these standards.

History: Cr. Register, June, 1972, No. 198, off, 1-1-73; renurn. Register, September, 1973,
No. 213, eff, 10-1-73,

Ind 51,02 General requirements, (1) FIRE-RESISTIVE RATINGS. The
fire-resistive ratings shown in “Classes of Construction” Table 51.03-A
are to satisfy the structural integrity end point for the time specified,
For heat transmission end point requirements see s. Ind 51.042 (5).

(2) SussTiTuTE. Substitution of a building element fire-resistive rat-
ing will be permitted in any class of construction providing it is equal to
gr bet:\er than the required fire-resistive rating as specified in Table

1.03-A.

(a) Construction requiring the use of noncombustible material shail
not be replaced by combustible construction regardless of fire-resistive
aatigg unless mentioned specifically under classes of construction stan-

ards,

(b} Noncombustible construction may be substituted for combustible
construction provided the fire-resistive rating indicated in Table 51.03-
A is equal to or better than that noted for combustible construction,

Noto: See Ind 64.41 (1) for requirements pertaining to combustible ceiling materials used
in conjunction with air-handling plenums,

(¢} Fire-retardant treated wood exposed to high humidity or acceler-
ated weathering shall be pressure impregnated and so identified, Subse-
quent to treatment, lumber 2 inches or less in thickness shall be dried to
ail 5114170i3tulre content of 19% or less, and plywood to a moisture content of

% or less.

Note: The depariment will accept fire-retardant treated lumber and plywood which meet
the standards of the American YWood Preservers Association, “Fire-Retardant Treatment by
Presaura Processes,” and ASTM D 2898, “Standard Methads of Feat for Durability of Fire-
Retardant Freatment of Wood.”

(8) Froor rRaMiNG. (a) All floor framing shall satisfy the require-
ments of Table 51.03-A, whether floor system is considered part of a
story or not, unless more restrictive requirements are noted under the
occupancy chapters of this code.

(4) EXTERIOR WALL CONSTRUCTION. {a} All exterior walls which are in
contact with the soil shall be of masonry or concrete except that all-
weather wood foundations are permitted if constructed in accordance
with the provisions outlined in s. Ind 53.64.

(b} Exposed exterior walls between the first floor structural system
and grade shall bs of masonry or concrete except as follows:

1. Walls may be constiructed of material other than masonry or con-
crete providing the following conditions are satisfied:

a. The construction shall meet the requirements of Table 51.03-A for
specified class of construction.

b. Any portion of exposed wall above grade and below the first floor
structural system, when other than masonry or concrete, shall be
Register, December, 1981, No. 312
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cmﬁlted as a story, and is aiso considered when determining height of
wall,

Note! Buildings utilizing wood foundations in accordance with the provisions ocutlined in
Ind 53.64 will be limited to 2 levels {one-story and basement, one-story and ground floor, or
2.atory with wood frost wall).

(56) INTERIOR WALL CONSTRUCTION. (a) Openings in partitions and in-
terior bearing walls shall be protected if such walls serve as required
building division, fire division or fire separation walls,

1. Openings shall be protected by approved fire door or fire window
assemblies as specified in ss. Ind 51.047 and 51.048, or fire damper or fire
curtain door assemblies as specified in s, Ind 64.42,

Note: Openings in walls other than those specified above need not be protected except to
satisfy structural integrity end point for the time specified.

(8) ROOF COVERINGS, SKYLIGHTS AND SKYDOMES. (a) There shall be no
restriction in use of glass or other noncombustible material when satis-
fying minimum requirements for roof coverings.

(b) Where combustible plastic is used in roof openings, the following
limitations shall apply:

1. Polycarbonate material shall not exceed 30% of the roof area, All
other plastic material shall not exceed 20% of the roof area.

2. No skylight, individual dome or group of domes constructed of
polycarbonate material shall exceed 300 square feet. No skylight, indi-
vidual dome or group of domes of other plactic material shall exceed 100
square feet,

3. Skylights, domes or groups of domes shall be separated from each
other by at least 8 feet laterally and 10 feet along the slope of the roof.

{7) BuiLbinG rocATions. {a) When the distance between buildings
iolcated on the same property is less than 10 fest, the following shall ap-
biy:

1. Where the combined gross area for these buildings is less than that
allowable for one building the exterior wall shall satisfy minimum re-
quirements listed for class of construction in Table 51.03-A.

a. Buildings classified as wood frame under s, Ind 51,03 (7) or (8)
shall have exterior walls with a fire-resistive rating of not less than that
required for these buildings when satisfying the 10 feet to 30 feet dis-
tance to property line shown in Table 51,03-A,

2. Where the combined gross area for these buildings is greater than
that allowable for one building, one of the opposing walls shall be not
less than a 4-hour fire-resistive rated fire division wall or building divi-
sion wall, whichever applies. Where buildings are of different classes of
construction, the lesser allowable gross area shall apply.

(8) INTERIOR BALCONY OR MEZZANINE. Interior balconies or mezzanine
floors shall have fire-resistive ratings as required for the story in which it
is located.
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(9) InBEDDED MATERIAL. No pipes, wires, cables, ducts or other service
equipment shall be imbedded lengthwise in the required fire-resistive
protection of any structural member except as allowed in approved fire
rated assemblies.

(10) ExPOSED EXTERIOR STRUCTURAL COLUMNS AND FRAMING. The re-
quired fire-resistive hourly rating may be omitted on noncombustible
columns and framing when the building does not exceed 2 stories and
the fire separation to the center of a street, or to the property line or
buildings on the same property, is greater than 30 feet.

(11) PROTECTION OF VERTICAL OPENINGS, (a) Except as specified in
par. (b), stairways, elevator shafts and other vertical openings, which
serve 2 or more floor levels, shall be enclosed with fire-resistive rated
construction equal to or better than the hourly ratings specified in Table
51.03-A, line 20

{b) Exceptions. Vertical openings need not be enclosed under the fol-
lowing conditions:

1. Serving and contained within individual living units;

_2. Serving raised or depressed areas, open mezzanines or open balco-
nies contained within a single story;

3. Serving 2 floor levels and the opening is not a required means of
egress provided the opening is separated from any corridor or stairway
serving other floors by fire-resistive rated construction having at least
the hourly rating specified for fire-rated enclosures as specified in line
20 of Table 51.03-A; or :

4. As permitted by chs, Ind 54 through 62,

{c) Openings in required exit enclosures shall be limited to exit doors
serving public passageways and corridors or serving floors occupied by a
single tenant.

(12) ParaPET waLLS. {a) Parapet walls shall be provided on exterior
walls closer than 10 feet to a property line or to other buildings on the
same property except as exempted under s. Ind 51.02 {12) (a) 4. Para-
pet walls shall satisfy the following requirements:

1, Parapets shall not be less than 2 feet in height;
2. The minimum thickness of masonry parapets shall be 8 inches;

3. Parapets shall have fire-resistive ratings as specified for exterior
walls in Table 51.03-A; and

* 4, Parapets are not required on exterior walls which front streets and
alleys or where exterior walls connect with roofs of noncombustible con-
struction.

{b) Ail parapet walls shall be properly coped with noncombustible
weatherproof material.

(13) Firk pivisioNn WALLS. (a) Fire division walls shall have not less
than a 4-hour fire-resistive rating as specified in s. Ind 51.04 and shall
comply with one of the following conditions:
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1, The wall shall extend 3 feet above the roof;

2. The wall shall connect and make tight contact with roof decks of at
least 2-hour fire-resistive noncombustible construction on both sides of
the wall; or

3. The wall shall connect and make tight contact with roofs of
noncombustible construction on both sides of the walls, and the roofs
shall be noncontinuous at the wall,

Note: Built-up roofs, including those having class A rating, are considered combustible
and do not meet the requiroments of this section.

ﬂ:)) Structural members shall not continue through or over the fire
wall.

{14) DETERMINATION OF NUMBER OF STORIES. * For purposes of estab-
lishing the maximum allowable stories in the various classes of construc-
tion stated in s, Ind 51.08, the number of stories shall be determined on
the following basis:

{a) The first floor shali be determined first and this ievel shall satisfy
the following conditions:

1. Is the lowest floor having one or more required exits for that fleor
and for any floor ahove or below; and

a. If condition stated in subd. 1. is not satisfied, the highest floor level
shall be considered the first floor.

2, The elevation of the first floor shall be at or not more than 3 feet
above an exit discharge grade.

(b) An interior balcony or mezzanine floor which exceeds 25,000
square feet or one third (%), whichever is least, of the net area enclosed
within exterior walls and/or fire division walls shall be counted as a
story.

(c) Penthouse with a total area that exceeds 50% of the total roof area
shall be counted as a story.

{d) Construction according to s. Ind 61.02 (4) (b) 1. b. shall also be
counted as a story,

(e} Total nuimnber of stories shall include the first floor plus all stories
?B?ve and those stories determined by s, Ind 61.02 (14) {b), (¢) and

1. Floor levels satisfying the definition of basement, ground floor,
attic, interior balcony and mezzanine floor, unless otherwise stated,
shall not be counted as a story. : ‘

(16) DECORATIVE COMBUSTIBLE MATERIALS. Decorative combustible
materials may be applied to all required noncombustible exterior sur-
faces of “0" hourly rated construction or better, up to a limit of 10% of
the surface area within any 100 lineal feet of the building.

*8ee Appendix A for further explanatory material,
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(a) Exception. Fire-retardant treated wood may be applied to all re-
quired noncomhustible exterior surfaces of “0” hourly rated construc-
tion without limit.

(18) AccEess To ATTIC AND ROOF. {(a) Attic. Every attic compartment
shall be provided with access from the floor level immediately below it,
The acecess opening shall be at least 20 by 30 inches and ahall"l;e located
above the stair landing or in an accessible location.

Note: A single access point to the attic from the floor level immediately helow will be
acceptableif all the attic compartments are interconnected with acceas openings of at loast 20
by 30 inches.

(b} Roof. All buildings more than 2 stories, or 25 feet in height, where
the slope of the roof is less than 3 in 12, shall be provided with a means of
access to the main roof from the floor level immediately below. The roof
opening shall be at least 20 by 30 inches and shall be provided with a
permanent ladder or stairway,

1, Exception. Roof access shall not be required in the sloped ceiling
(cathedral ceiling) portions of buildings,

{19) ATTIC COMPARTMENTALIZATION. Attics of combustible construc-
tion shall be divided into areas not greater than 3,200 square feet by
firestopping as specified in s. Ind §3.63 (1) {¢). Compartmentalization
shall extend into the eave and soffit areas to provide a complete separa-
tion between compartments. Panels for access openings in compartment
walls shall be equipped with self-closing devices and shall normally be
kept closed.

{20) CLASS OF CONSTRUCTION SEPARATION, Portions of buildings of dif-
ferent classes of construction, as specified in s, Ind 51,03, shall be sepa-
rated by fire division walls as specified in s. Ind 51.02 (13) or the build-
ing1 cl::lssification will be reduced to the lowest class of construction
utilized.

History: Cr. Register, June, 1972, No, 198, eff. 1-1-73; r. (9} and {10), renum. {3) to be
(4), (4), (8}, (6), (T), (3) tobe (8), (7), (8), (8), (10}, am, {2} (a) cr. (3), (B), {11}, (12},
(13) and (14}, Register, September, 1973, No. 213, off. 10-1-73; am. (14) (d), Register,
February, 1974, No. 218, eff. 3-1-4; . and recr, {12} {a); am. {13) {¢}, Regilster, May, 1974,
No. 221, ofl. 6-1-74; cr, {11) {¢) and (16}, Reglster, July, 1974, No. 223, off. 8-1-T4; cr. {16}
and (17), Reglater, Decamber, 1974, No. 228, eff. 1-1-75; am. {6) (a) L and (14} (e) 1, cr.
(18}, Register, December, 1975, No. 240, off, 1-1-76; am. {18) (b), Register, July, 1878, No,
247, off, 8-1-76; cr. (2) {c), Register, December, 1976, No. 2562, off. 1-1-77; am, {15) and er.
(19), Register, December, 1977, No, 264, eff. 1-1-78; r. (18) and (17), Regiater, May, 1978,
No. 269, eff, 7-1-78; am, (4) {a), {18) and (19), cr. (16) {a) and (20), Reglster, December,
1978, No, 276, eff. 1-1-79; am. (11} {a) and (¢} {intro.), {13} and (18), r. and recr. {6} {b),
Reglster, January, 1980, No. 289, off. 2-1.80; r, and recr. {11), am, {14} (a) 2,,r. (14) {a) 3,,
Reglster, Decomber, 1981, No, 312, off. 1-1-82,

Ind 51.08 Classes of construction standards. (1) FIRE RESISTIVE
TYPE A (N0, 1). (a) A building is of fire-resistive construction if all the
walls, partitions, piers, columns, floors, ceilings, roof and stairs are built
of noncombustible material, with a fire-resistive rating as specified in
Table 51.03-A.

1. Concealed draft openings in columns, walls and partitions shall be
firestopped with noncombustible material at each floor level.

(b) All buildings of this classification shall not be restricted in height.

Register, December, 1981, No, 312
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(¢) Stairs and stair platforms shall be constructed of noncombustible
material,

{d) Doors and windows may be of wood except as otherwise specified
ins. Ind 51.02 (5}, Table 51.03-B, ss. Ind 51.17, 51.18, 51,19 and 51.20, or
in the occupancy chapters of this code,

1. Doors leading into main public corridors other than rated exit corri-
dors shall be noncombustible or 20-minute fire door assembiies, as spec-
ified in s. Ind 51.047 or equivalent, unless otherwise specified above.

Note: Public corridors are intended to include principal corridors serving a floor and
leading directly to building exits, but do not include communicating passageways within a
given use area,

(e) Bays, oriels, and similar exterior projections from the walls shall
be constructed of material with fire-resistive ratings as required for ex-
terior walls,

(f} Mansards shall be constructed of noncombustible material or fire-
retardant treated wood.

Register, Decembor, 198, No. 312
Building and heating, ventilating
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Definitions and standards Ind 51
CLASSES GF CONSTRUCTION 'PABLE 51.03-A FIRT RESISTIVE RATINGS I[N HOURS
MODIFYING COHDITIONS TYEES OF CONSTRUCTION
SEE NOTES f g FIRE AESISTIVE | FIRE RESISTIVE | MEPAL FRAME HEAYY EXTERLOR EXTERLOR METAL FRAME | 00D FRAME WOOD  FRAME APPLICABLE
BUILOING RLEMENT TYPE A TYPE 8 PROTECTED TIMBER MASDHRY, PROT. { MASONRY, UNPROT. | UNPROTPECTED | PROTECTER UNPROTECTED ROTES.
NUMBER OF BLDG SETBACK DIS. SEE . IND B1.02
STORIES 0 P/L OR TO OTHER | BEARING OR FOR CONSTRUC-
BLDG. ON SAME PROP. | NONBEARING Ho. 1 Ne. 2 yO, 3 8O, 4 KO, SA NG. 5B NO. & NO. T O, 8 TION_STANDARDS
1. | INTERIOR SUPPORTS Over B stories
{COLUMNS, PIERS, or more than HC-4 WP NP NE NP NP e NB NE a d
___| FRAME LEGS, POSTS) |BS ft. in height
2. 8 gtories or See s. Ind | See s. Ind see 5, Ind See 5. Tnd See 4. Tnd See 5. Ind | See =. Ind
a5 ft. in height HC-3 Ne-2 51.03 (3) 51.03 {4) 51,03 (5} 51.703 (5) 51,03 (8} 51.91 (7} 51.03 (B) a q
SF_less ne-1 H.P, or 1 1 ] HC-0 1 a
3. | FLOOR FRAMING #ore than 2 See 5. Ind } See 5. Ind See 3. Tnd see g, Ind See s. Ind
{BEAMS, GIRDERS, atoriea HC-3 HG=2 51.03 (3} 51.03 (4) 51.93 (5} 51.03 (5} 51.03 (8) 1 WP a
.| JoIsTS, stABS, nHe-1 H.T. or 1 1 2 HC-0
4, | PECK} 2 ptorles ar See §. Ind See s. Ind
less Ne-2 He=1 Ne=% 53.03 (4} 1 ] 51.02 (6]} 1 0 a
H.T. or 1 ne-0
1 Story-HT
or 0
5. | ROOF FRAMING CGver B atories
or more than Wo-2 WE HE e NP NP e WP HE a
(TRUSSES, BEAMS, 85 ft. in height
6. | GIRDERS, JOI3T8, 3 to B storlen See 5. Ind See 5. Ind See s, Ind See 3. Ind See 8. Ind
A“ FRAME RAFTERS, or B5 fr. in NC-2 NC=1-1/2 51.03 (3) 51.03 {4} 51,03 (5} 51.03 (5) 51.03 (§) 1 ol a
PURLINS, DECK) haight or less Ne-1 H.T. or 1 1 '] Be-0
7. 2 stories, or See s. Ind See 2. Ind See s. Ind See s. Ind
under 35 Ft. In ne-1 we-1 Ne-1 51.03 {4} 51.01 {5) 51.03 (5} NC-0 51,03 {7} 0 a
height H.T. ox 1 1 o . 1
a. 1 story - roof See 8. Ind Sea 5. Ind
framing more than nC-0 51.03 (2) He-0 51,03 (4) a o 9 a L} a
! 20 ft. abova fl. NC-0 2.7, or 1
9. 1 ptory - roof See s. Ind Ges 5. Ind
framing 20 ft. He-1 He-1 HC=1 51.03 4) 1 L] a 51.83 (7) Q a
or _lees avove f1. B.T. or 1 1
1. | ROOF COVERING
CLASS A CLASS A CLRSS A CLASS R CLASS B CLASS P CLASS © CLASS © CLASS © a
11. | BXTERIOR WALLS see 5. Ind | See =. Ind
& COURT WALLSZ Less than 10 ft. Bearing NC-4 WC-3 HC-2 NC=2 2 2 WC-2 51.03(T}{a) | 51.03{8){4) a d & £ k
%] nP WP
12. see &, Tnd
3 atories 51,03{7) (£} a ¢ 4 e
10 fr. to 30 ft. Bearing HC-3 ne-2 HC+3/4 1 2 1 NC=0 NP bt
2 stories or inclualve £ ok
— less 1 ]
13, | (HOT INCLUDING a o d e
| INTERIOR FURRING Qver 30 ft. Bearing Ne-2 Ne-t RC=0 1 2 1 o0 1 L £ k
14. | ATTACHED TO See 3. Ind | See 5. Ind
IRSIDE SURFACE Leas than 19 ft. Nonbearing wC-2 HC-2 Ne-1 Ne-1 2 1 NC-1 51,03{7}(e) | 5%.03(8)(4) a a4 & F %
OF WALL) ne RP
15, Bee s. Ind
3 ptories S1.03(7)(£f} a ¢ d e
10 £t, to 10 ft, Wonbearing He-1 we-1 -0 1 2 1 Ki—0 NP NP
2 ntorles or tnelusive £k
] less 1 (]
164 a c 4 e f
—_ Over 30 ft. Nonkearing He-0 HE-0 NC-0 3/4 1 1] HC-D 1 a h_k
¥7.V INTERIOR WALLS
.1 BEARIRG NE-3 HE-2 ne-1 1 1 1 HE-0 1 ] a_3
18, § PARPITIONS
BC-0 Kc-¢ HG-0 2 o q '] 1 0 a 3J
19. | REQUIRED EXIT Over 3 ptories He-2 2 2
-] CORRIDOR PRCLOS. 3 _stories or leas HC-2 nc-2 He-1 1 1 1 1 1 1 a
20, | FIRE EWCLOSURE
{STAIRWAYS, aver 3 atorien ne-2 He-2 HC~2 2 2 ne 4 NP ne a £
ELEVATORS, 3 storles
—_ | YERTICAL SHAFTS) or leas HC-2 HC-2 He-t 1 1 1 1 1 1 a f
21, | PENTHOUSE WALLS
HC-0 NC-D HC-0 o NC-0 or 3/4 Ne-0 or 3/4 a 0 1] a b
22, | PENTHOUBE ROCF
KC-0 RC=0 HC-0 b 1] 1] ] a ] a_ b

EEY T0 RRAREVIATIONS

Ne
HE
H.Z.
B/L

= Hencombustible
Fot Permitted
= Heavy Tinober

= Property Line

EEY EXAMPLE TOQ READING CHART

0 =10 (Ko

Hour Rating}

1 = combuatible or Noncombustible 1 Hour Rating
NC-0 = Noncombuatible 0 Hour Rating

See occupancy sectlons of the code for other basic requlrements and more restrictive limitations.
Roof covering same as for main building.
Walla of solld wood 4 inches in thickness are acceptable as equal to one hour flre-resistive rating.
Fire-realstive requiremants also apply for those bracing members required for gravity leading.
Befer to Table 51.03-B for allowable areas for windows and other openings in exterier walls.

For exceptions refer to s. Ind 51.02.

39
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TABLE 51.03-B

MAXIMUM TOTAL ALLOWABLE AREA OF WINDOWS OR OTHER WALL OPENINGS
IN PERCENT OF TOTAL EXPOSED EXTERIOR WALL SURFACE

Class of Construction

Setback from Property Line, or Other Walla 1. Fire-Resistive "A"
on Same Property 2. Fire-Resistive “B"

3. Metal Frame Protected 6, Metal Frame 7. Wood Frame 8. Wood Frame

4. Heavy Timber Unprotected Protected Unprotected

6. Exterior Masonry

Bearing Wall Nonbearing Wall

Less than 5° - No Openings No Openings No Openings Not Permitted Not Permitted

R Tl L — 20%2 Fire 30%2 Fire 30%1 Not Permitted  Not Permitted
window rqd. window rqd.

10" to less than 30’ - 30%! 40%2 40%2 109%2 40%2

30" O OVeT ------—----=n-nn No Limit No Limit No Limit Mo Limit No Limit

1Dgen not apply to property lines along streeta.

'abulated percentage of openings shall be applied to each 100 lineal fect of wall, This tabulation will not allow wing walls or high parapets, ete. to be used to
increase exposed wall areas and thereby increase allowable total area of openings, Where openings are permitted, such openings protected with approved
automatic-closing, 3-hour fire door or shutter assemblies—No Limit.

Fire windows shall be as required for moderate fire exposure—see Ind 51.048.

History: Cr. Register, June, 1972, No. 198, eff. 1-1-73; am. table A, Register, Septembaer, 1973, No. 213, eff. 10-1-73; am. table B, Regiater, July, 1974, No. 223, eff.
B-1-74.

Register, December, 1981, No. 312
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1, The wall construction behind mansard shall extend to underside of
roof deck and shall have a fire-resistive rating of not less than that speci-
fied for exterior walls in Table 51.03-A.

(g) Penthouses and other roof structures shatl have enclosing walls of
noncombustible econstruction and roof framing and coverings shall be
equal dto that specified in Tabie 51.08-A. Wood cooling towers are per-
mitted.

(h) Wood may be used for finished floors, trim and wall paneling if
open spaces behind the material are completely firestopped with
noncombustible material or fire-retardant treated wood, unless prohib-
ited under the occupancy requirements of this code.

(i) Acoustical materials, other than plastics, may be used on ceilings
and walls provided they have a flame spread rating or 25 or less and the
open spaces between furring on walls are completely firestopped with
noncombustible material or fire-refardant treated wood.

1) In required fire-resistive floor and roof assemblies one electric out-
let box, not exceeding 16 square inches in area, may be installed in such
ceilings in each 90 square feet of ceiling area, Recessed electric fixtures
shall have protection bozes buiit above the fixture, constructed of ap-
proved fire-resistant material of rating equal to that of the ceiling, to
cover the opening in case fixture is displaced. Duct openings in ceilings
shall be protected by fire dampers.

(2) FIRE-RESISTIVE TYPE B (NO. 2). (a) A building is of fire-resistive
construction if all the walis, partitions, piers, columns, floors, ceilings,
roof and stairs are built of noncombustible material, with a fire-resistive
rating as specified in Table 51,03-A,

{b) All buildings of this classification shall not exceed a height of 85
feet, in which height there shall be not more than 8 stories.

(e¢) Roofs. Where roof framing is greater than 20 feet above the floor,
or highest level of any balcony, roof decks may be:

1. Matched or splined wood roof decking of not less than 2 inches in
nominal thickness;

2. Solid lumber not less than 3 inches in nominal thickness, set on edge
securely fastened together;

3. Approved 1% inch thick plywood with exterior glue, tongue and
groove with all end joints staggered and butting on centers of heams
spaced not over 4 feet apart; or

4, Other forms of roof decks, if of noncombustible material.

(d) Stairs and stair platforms shall be constructed of noncombustible
material,

{e) Poors and windows may be of wood except as otherwise specified
ins, Ind 51.02 {(5), Table 51.03-B, ss, Ind 51.17, 51.18, 51.19 and 51,20, or
in the oceupancy chapters of this code.

Register, December, 1981, No. 312
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1. Doors leading into main public corridors other than rated exit corri-
dors shall be noncombustible or 20-minute fire door assemblies, as spec-
ified in s. Ind 51.047 or equivalent, unless otherwise specified above.

Note: Public corridors ars intended to include principal corridors serving & floor and
leading directly to building exits, but do not include communicating passageways within a
given use area.

(f) Bays, oriels, and similar exterior projections from the walls shall
be construeted of material with fire-resistive ratings as required for ex-
terior walls.

{g) Mansards shall be constructed of noncombustible material or fire-
retardant treated wood.

I. The wall construction behind mansard shall extend to underzide of
roof deck and shall have a fire-resistive rating of not less than that speci-
fied for exterior walls in Table 51.03-A.

¢(h) Penthouse and other roof structures shall have enclosing walls of
noncombustible construection and roof framing and coverings shall be
equaldto that specified in Table 51.03-A. Wood cooling towers are per-
mitted,

(i) Wood may be used for finished floors, trim and wall paneling if
open spaces behind the material are completely firestopped with
noncombustible materials or fire-retardant treated wood, unless prohib-
ited under the occupancy requirements of this code,

g) Acoustical materials, other than plasties, may be used on ceilings
and walls provided they have a flame spread rate of 26 or less and the
open spaces between furring on walls are completely firestopped with
noncombustible material or fire-retardant treated wood,

(3} MerAL FRAME-—PROTECTED (¥0. 3). (a) A building is of metal
frame protected construction if the structural parts and enclosing walis
are of metal, or metal in combination with other noncombustible materi-
als, with time resistance ratings as set forth in Table 51.03-A,

{b) All buildings of this classification shall not exceed a height of 756
feet, in which height there shall be not more than 4 stories,

{c) Stairs and stair platforms shall be constructed of noncombustible
material.

{(d} Bays, oriels and similar exterior projections from the walls shall
be constructed of material with fire-resistive ratings not less than that
specified for exterior walls in Table 51.03-A,

(e) Mansards shall be constructed of noncombustible material or fire-
retardant treated wood.

1. The wall construction behind mansard shall extend to underside of
roof deck and shall have a fire-resistive rating of not less than that speci-
fied for exterior walls in Table 51,03-A.

(4) Heavy TiMBER (N0. 4). (a) A building is of heavy timber construc-
tion if the structural frame consists of heavy timber or heavy timber in
combination with metal, reinforced concrete or masonry, and all build-
Regiater, December, 1981, No. 312
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ing elements are as set forth in Table 51.03-A unless otherwise ex-
empted, ’

(b} All buildings of this classification shall not exceed a height of 75
feet, in which height there shall be not more than 4 stories.

(¢) Columns. 1, Wood columns shall be not less than 8 inches, nomi-
nal, in any dimension when supporting floor loads and not less than 6
mci\es, nominal, in least dimension and not'less than 8 inches, nominal,

in other dimension when supporting roof loads only.

2, All wood columns in the structural frame shall be supsrimposed,
end to end, one above the other, and joined by metal or wood connectors.

Note: See structural ch, Ind 53 for design requiremeants.

(d) Floor framing. 1. Beams and girders of wood shall be not less than
6 inches, nominal, in any dimengion and not less than 45 square inches in
actual cross-sectional area.

2. Wood arches which support floor loads shall be not less than 8
inches, nominal, in any dimension,

3, Framed timber trusses supporting floor loads shall have members of
not less than 8 inches, nominal, in any dimension. :

4. Floor framing and structural framing of material other than wood
shall have a fire-resistive protection of not less than one hour.

(e) Roof framing. 1. Beams and girders of wood shall be not less than
6 inches, nominal, in any dimension and not less than 46 square inches in
actual cross-sectional area.

2. Wood arches, timber trusses, purlins and rafters for roof construc-
tion shall have members not less than 4 inches, nominal, in width and
not less than 6 inches, nominal, in depth. Spaced members may be com-
posed of 2 or more pieces not less than 3 inches, nominal, in thickness
when blocked solidly throughout their intervening spaces or when such
sgaces are tightly closed by a continuous wood cover plate of not less
than 2 inches, nominal, in thickness, secured to the underside of the
members, Splice plates shall be not less than 3 inches, nominal, in thick-
ness,

(f) Floors. 1. Wood floor construction shall be tongued and grooved
or splined lumber not less than 3 inches nominal thickness, or of solid
lumber placed on edge and securely fastened together to make a floor
not less than 4 inches, nominal, in thickness. A top layer of flooring of
one inch nominal thickness shall be placed over all such floor consiruc-
tion,

(g) Stair construction may be of wood in buildings not exceeding 3
stories in height, In 4-story buildings, all stairs Ilafatforms and stair con-
struction shall be constructed of noncombustible material.

(h) Roofs. Roof decks shall be:

1. Matched or splined wood roof decking of not less than 2 inches in
nominal thickness;
Register, December, 1881, No. 312
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2, Solid lumber not less than 3 inches in nominal thickness, set on edge
securely fastened together;

3. Approved 1% inch thick plywood with exterior glue, tongue and
groove with all end joints staggered and butting on centers of beams
spaced not over 4 feet apart; or

4. Other forms of roof decks, if of noncombustible material,

(5) * EXTERIOR MASONRY, PROTECTED AND UNPROTECTED {N0s. 5A AND
5B). (a) A building is of protected or unprotected exterior masonry con-
struction if all exterior walls are constructed of masonry or reinforced
concrete or of other materials in combination with a minimum 6 inch
nominal masonry veneer wall and all building elements are as set forth
in Table 51,03-A unless otherwise exempted.

{b) All buildings of Type 5A classification shall not exceed a height of
50 feet, in which height there shall be not more than 4 stories and all
buildings of Type 5B classification shall not exceed a height of 40 feet, in
which height there shall be not more than 3 stories.

(¢} The interior structural framing shall be metal, reinforced con-
crete, masonry or wood. Fire protection of metal or wood structural
membgrs shall be as specified in Table 51.03-A.

(d) In walls where fire protection is required, the hottom of lower
flange of steel lintels supporting load-bearing masonry shall be pro-
tected for openings exceeding 12-foot spans,

() Floors, roofs, partitions and stairs may be of wood but no joist,
rafter, stud or stringer shall be less than 2 inches in nominal thickness.

(f) Bays, oriels and similar exterior projections from the walls shall be
cpnstrul{l:ted of material with fire-resistive ratings as required for exte-
rior walls,

(g) A mansard shall be constructed entirely of noncombustible mate-
rial c?r fire-retardant treated wood if it is subject to one of the following
conditions:

1. If the mansard is closer than 20 feet to the adjoining property line or
other building on the same property; or

2. If the vertical projected area of the mansard exceeds 30% of the
area of the wall surface to which it is atfached.

(h) Light-transmitting panels of combustible materials may be used
in exterior walls requiring NC-O hour rating up to a limit of 10% of the
surface area within any 100 linear feet of the building. The bottom of the
panels shall be at least 12 feet above grade. Such panels will be included
in the decorative trim allowance permitted by s, Ind 51,02 (15).

(6) METAL PRAME—UNPROTECTED (NO. 8}, (a) A building is of metal
frame unprotected construction if the enclosing walls are of unprotected
metal or unprotected metal in combination with other noncombustible
materials and all building elements are as set forth in Table 51.03-A un-
less otherwise exempted.

*Sea Appendix A for further explanatory material.

Regieter, December, 1981, No. 312
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1. Heavy timber may be used for interior columns and floor framing.

2. Interior mezzanines and balconies within the first story may be con-
structed of one-hour fire-resistive construction.

3. Light panels of combustible materials may be used in exterior walls
requiring NC-0 hour rating up to a limit of 10% of the surface area
within any 100 lineal feet of the building. The hottom of the panels shall
be at least 12 feet above grade. Such panels will be included in the deco-
rative trim allowance permitted by s. Ind 51.02 (15).

(b) A pole building is considered type No. 8, metal frame unprotected
construction, provided the following conditions are satisfied:

1, The poles supporting the roof only shall be at least 6 inches by 8
inches nominal in dimension. Poles supporting floors shall be 8 inches
by 8 inches nominal in dimension. Poles may be built up from individual
2-ix;1ch nominal lumber if the pieces are bolted or glued and nailed to-
gether;

2. The girts shall be of noncombustible, fire-retardant treated wood or
heavy timber construction;

3. The enclosing wall skin shall be of noncombustible materials, A
non-structural 2 x 8” nominal wood skirt is permitted if it is in contact
with the ground or foundation;

4. The roof cover shall have a class B rating or better; and

t;)i. All other requirements of this section and T'able 51.03-A are satis-
fied.

{c) All buildings of this elassification shall not exceed a height of 50
feet, in which height there shall be not more than 3 stories.

{d) Stairs and stair platforms may be of wood with stringers not less
than 2 inches in nominal thickness.

(e) Bays, oriels and similar exterior projections from the walls shall be
constructed of material with fire-resistive ratings not less than that
specified for exterior walls in Table 51.03-A.

(7) WooD FRAME—PROTECTED (N0, 7). (2) A building is of wood frame
protected construction if the structural parts and enclosing walls are of
protected wood, or protected wood in combination with other materials,
with fire-resistive ratings at least equal to or better than those set forth
in Table 51.03-A, Except as specified in s. Ind 51.03 (5) (a), if such
enclesing walls are veneered, encased or faced with stone, brick, tile,
concrete, plaster or metal, the building is also termed a wood frame pro-
tected building,

(b) All buildings of this classification shall not exceed a height of 40
feet, in which height there shall be not more than 3 stories.

{¢) Floors, roofs, partitions and stairs may be of wood but no joist,
rafter, stud or stringer shall be less than 2 inches in nominal thickness.

(d) The structural members supporting the finished ceiling in the
topmost story shall be protected on the underside by fire-resistive mate-
Regiater, December, 1981, No. 312
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rial acceptable in systems approved for one-hour fire-resistive ratings as
covered in s. Ind 51,04,

(e) Buildings of wood frame protected construction may be located
less than 10 feet from a property line provided any wall closer than 10
feet from a property line is a 4-hour fire division wall, without openings,
as specified in 8, Ind 51.02 (13).

(f) Buildings 3 stories in height of wood frame protected construction
may be located between 10 feet and 30 feet from a property line provided
any wall within 10 feet to 30 feet from a property line is a 4-hour fire
division wall, without openings, as specified in s, Ind 51.02 (13).

{8) Woop FRAME—UNPROTECTED (M0, 8). (a) A building is of wood
frame unprotected construction if the structural parts and enclosing
walls are of unprotected wood, or unprotected wood in combination with
other materials as set forth in table 51.08-A. If such enclosing walls are
veneered, encased or faced with stone, brick, tile, concrete, plaster or
metal, the building is also termed a wood frame unprotected building.

{b) All buildings of this classification shall not exceed a height of 35
feet, in which height there shall be not more than 2 stories.

{(¢) Floors, roofs, partitions and stairs may be of wood but no joist,
rafter, stud or stringer shall be less than 2 inches in nominal thickness.

{d) Buildings of wood frame unprotected construction may be located
less than 10 feet from a property line provided any wall closer than 10
feet from a property line is a 4-hour fire division wall, without openings,
as specified in s, Ind 51,02 (13).

History: Cr. Register, June, 1072, No. 198, eff. 1.1-73; am, (1} (d),renum. (1) (e) 1.tobe
(0, (1) () Loa.tobe (1) () 1., (1) (D (&) (h) {) tobe (1) (g) (h) ) (), (2 (f) L.tobe
{2) (g), (@) (&) Loa.tobe (2} @) 1., (2} (g) (h) (i) tobe (2) (h) (i) (), (3) (d) 1.tobe
(e}, (3) (o) 1.a.to (3} (o} 1., (7} (b) tobe {c}, (7) (0} tobe (b),am. (2} (e),r. (4} {e) 3,1,
and recr. {6) (a),cr. (7) (d), Register, September, 1673, No. 213, eff. 10-1.73; r. and recr. (6}
{a), Registor, May, 1974, No, 221, eff. 8-1-74; cr. (6) (a) l.and 2.,; am, (6} (f) andr. and recr.
{6} (g), Register, July, 1974, No. 223, eff. 8-1-T4; am, (1) (¢) 1. and {2} (¢} 1., Register,
Decomber, 1974, No. 228, eff. 1-1-75; cr. {6} (a} 3, Register, Decomber, 1977, No. 284, eff. 1.1-
78; renum. (8) (b) to (d) tobe (8) (c) to (&), cr. (B) (b), (7} {(e) and (8) (d), am. {1} (D)
{intro.), (h}, (), (2) (g) (intro.), (i}, (), (3) (e} (intro.}, (4} (a), (B) (a} (intro.) and (8)
(a), Register, December, 1978, No. 276, eff, 1-1-78; am. (1) (d) 1., (2} {e) 1., (B) (g) (intro.}
and (8) (a) 8., cr. (B) {a) 3., Reginteor, January, 1980, No, 289, eff. 2-1.80; am, (5), (7) (a), (b}
and {e), (8) (d), cr. (8) (f}, Register, Decomber, 1931, Wo, 312, off. 1-1-82.

Fire-Resistive Standards
for
Materials of Construction

Ind 51,04 Scope. This section shall include standards applicable to
various types of fire-resistive construction. Requirements established
herein are considered minimum safety standards and will not necessar-
ily resuit in the most advantageous insurance rates,

History: Cr. Register, February, 1971, No. 182, eff, 7-1-71; r. off, 8-1-71 and recr. eff. 1-1-
72, Register, July, 1971, No, 187,

Ind 51,042 General requirements, (1) Construction detsils and
quality of material used for these systems must be those used by the
testing laboratory for the test, and/or those dictated by good construc-
tion practice.

Register, December, 1981, No. 312
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(2) (a) The minimum fire-resistive protection of a connection shall
be ﬁq(lilai to the maximum required for the members to which it is at-
tached.

{8) For structural components with a fire-resistive rating obtained by
test with restrained ends, the supporting structure shall be designed to
provide for this restraint.

{4) (a) All products manufactured and tested according to ASTM
standard methods prior to effective dates of standards specified in
“Fire-Resistive Standards for Materials of Construction” shall be ac-
cepted unless the ASTM standard method used in the test is judged to
be iﬁlaéiequate in comparison with the currently adopted standard
method,

(6) * The heat transmission regquirements of ASTM E-119 (26b),
with the exception of high hazard areas, penal and health care facilities
and warehouses for combustible materials, may be reduced to one-half
}(l'/z) of the hourly rating required by this code, but not less than one

our.

Note: For ASTM E-119 Standard adopted see Ind 61.256 (49).

{a) The fire-resistive rating for structural integrity required by this
coge sl:iall be maintained where the heat transmission criteria has been
reduced.

{6) The use of fire-resistive protection itnplies consent by owner to
maintain material in a serviceable condition, Where this protection is
concealed, provisions shall be made for periodic visual inspection of the
structural insulating material at each story.

{7} In one-hour fire-resistive rated construction, the ceiling may he
omitted over unusable ¢rawl space not more than 42 inches in height and
the flooring may be omitted where unusable space occurs above.

Histoxyi Cr. Register, February, 1971, No, 182, off. 7-1.71; r. eff. 8-1-71, and recr, off. 1-1-
72, Register, July, 1971, No. 187; cr. {7}, Register, December, 1981, No. 312, eff, 1-1-82,

Ind 51.043 Approved rating methods. (1) Ratings of fire-resistive
assemblies shall be determined by one of the following methods:

(a)} Test by approved testing laboratories (see Ind 51.044).

{b) Typical examples as listed in this code in lieu of approved test
(see Ind 51.045),

51 ((;:iﬁ;&pproved method of ealculation in lieu of approved test {see Ind

History: Cr. Register, February, 1971, No. 182, eff, 7-1-71; r, off. 8-1-71, and recr, eff. 1.1~
72, Register, July, 1971, No, 187,

Ind 51.044 Approved testing laboratories. Fire rating tests con-
ducted by recognized testing laboratories in accordance with the ASTM
standards specified in Table 51.044 shall be accepted.

*See Appendix A for further explanatory material,

Register, December, 1981, No, 312
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TABLE 51,044

ASTM Standard Tests
Name of Recognized Laboratories E-§4 E-108 E-i19 E-138 E-152 E-183 E-648
Forest Prod. Lab., Madison, WI*

Hardwood Plywood Migrs. Assoc.,
Reston, VA

Nat'l. Bureau of St'd., Washington,
DC

_ X e e

_ X

|

b | e ><] Ml || pe
|

Ohio State Uniy,, Columbus, Ohio
Portland Cement Assoc., Skokie, IL

Southweat Research Inst., San
Antonio, Texas

Underwriters’ Lab., Inc., Chicago, IL

Underwriters’ Lab., Inc.,
Scarborough, Ont., Canada

Uniy, of Calif,, Berkelay, California

U.8. Testing Co., Hoboken, NJ

Warnock Hersey Intnl-Ine,, Antioch,
California — X

* Roferonce based on research and development data. Facility is not available for con-
ducting routine rating tests.

X
X
X

X X e

X
X X

fef el

AL pepe [ e |l

> [l el
|

Note #i: See s3. Ind 51.26 (47)-(650), (62} - (63} and (55) for test information and specific
atandards adopted.

Note #2; Other testing laboratories will be recognized as an approved agency if accepted in
writing by the department,

History: Cr. Register, February, 1971, No. 182, ff, 7-1-71; . off. 8-1-71, and reer. eff. 1.1
12, Reglater, July, 1971, No, 187; am. Register, December, 1977, No. 264, eff. 1-1-78; am,
table, Register, December, 1978, No. 276, off. 1-1-79; r. and recr., Reglater, Decembar, 1981,
No. 312, off, 1-1-82.

Ind 51,045 Typical examples of fire-resistive structural compo-
nents, (1) Basic design and construction for specified fire-resistive pro-
tection of structural components listed in table 2, including references
{a) through (q), shall be acceptable,

Nuote: The following table is based on performance, interpretation of various test data or
data from ASTM E-119 test {sce table 2).

(a) Types of concrete. 1. Type [-—normal weight concrete with lime-
stone, calcareous gravel and air-cooled slag aggregate.

2, Type Il—normal weight concrete with siliceous gravel, granite or
quartz aggregate containing more than 40% quartz, chert or flint, Val-
ues given for type I apply except where values are tabulated for typs II.

Register, December, 1981, No. 312
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TYPICAL EXAMPLES OF FIRE RESISTIVE STRUCTURAL COMPONENTS, TABLE 2

-
TYPE oF [ | STRUCTURAL
o -
CONSTRUCTION. ¥ COMPONENTS SKETCHES INSULATING MATERIAL DESCRIP MINIMUM REQUIREMENTS
NO. TION 4 HR.| 3 HR| 2 HR.| | HR
IDim|rojm{Iinim|tix!lm
REINF, COVER ! e l |
, COLUMNS CONCRETE TYPE I T &I elej2izj2ie WzJE"zi”’a A
= [CONCRETE] 1. ®® MIN. DiM. &
Z AREA-SQ.INS  12-144] 10-120| 6-4] 6-48
©| casT REINF. COVER | 212 |2 [ty il it il 111 11
— IN GIRDERS AND BEAMS CONCRETE TYPE I I &I b Py ! 0o
] t
© 2. @0 ® wioTH (w) {sislsleiaieleislalaiala
W | PLACE JOISTS B WAFFLES WITHOUT g iy REINF. COVER| 111 ' 1| 111 1 |94 T4 | 7 50 ¥4 g
- FILLERS OR PARTIAL FILLERS |1 o ffE 4l CONGRETE TYPE 1 T 8 II Lo b Pl P
O AND OF TYPE IORIL MASONRY OR ['p W WIDTH WEB(w)| 616 1661515 [4:4!14la1a!a
CLAY TILE ' gl ' i " i
@ | PRECAST 3. — T PR EEEE TH. ToP SLABIeY 7| StAsHeh!a%|e¥ 5 1a%|diskio}
R JOISTS B WAFFLES B - — ; Tt
WITH TYPE T OR Tr MASONRY|L 225 b concRETE  Type T m am | RENE COVER| aitir 1l [%%% %%
OR CLAY TILE FILLER y Vol b bt P
ol Mo a4 @OEEEH® TOP sLaB (1) |6%i 7 sl oY elpa¥lalis sl st o,

1 T B 4 H
W STEEL WALLS AND PARTITIONS CONCRETE TYPE I Il &I REINF Cover| 111 11 111 it % %)% %%i%
3! REINFE BR'G. & NON~BR'G. Pl i ¢ ! ; o
o 2 Q0O THICKNESS (11| 6 6% 5 | 515%iak 4.4214 31313

TBO M 160 115 !
& (T« GIRDERS AND BEAMS CONCRETE - TYPE T I 81T | ayp cover | 3% i3 |3 12% Izvg im Is’g'qn 1%14,
huo > 6. @ ek ()| 0 ji0) 9% 81 7 ielal 4 i4
Ll P JOISTS AND WAFFLES CONCRETE TYPE I I &I ﬁgg-g‘é‘ﬂf?“w ?',TZ 2l 2% 2 2 1%
_J : . ' - . 4
o|waegG | QI0I9,0/0,% SLAB TH (1) 83417 isYals3al {a3asais {33dlsiaintioh
o_"H CONCRETE TYPE T [ &I AVE. COVER 2o 230 13y 113} 19y %[ 134 194
I zzZ W} o | SINGLE TEE OOOOO AVE. WED TH.{w} ;?:3‘ 18 zg' 2:% gﬁ. 33& 1;4' 14
lwTwg e TOP THICK'S (17 |6%17 | 5%|5% 6laMlaYy s 3% 3lalalkls
= |FFE <0 AVE COVER  |BY TEST ORLISTING | 2 1% a2
Z|(wo-wZ g | MuLTI-TEE UNITS C:'DCR”PE T D&IT 1 AVE WEB TH(w)|BY APPROVED 4 als ak??zva'fzﬁ
x| OL0]80.0.0) TOP THICK'S (1) TESTING | AB. 43415 | 330lala3Von Y
Q [ T H
nig a SOLID & CORED SLABS CONCRETE  TYPE I L 8IL 1OR 1, (6% 7 shis%ie ! 4 lalsishalinlioy
 aall 3 10, N 0/0/6.010.0.0) ave. cover (2% 2l 2 il e s
= Lo o 12 a1 ‘
w UNREINFORCED CONCRETE CONCRETE TYPE I L& IT ol b |l i B
g MASONRY [l | WALLS 8 PARTITIONS O® WALL TH. (1) | 8 :6/2! 5 5|5%I4é 4| 4&54 3 i 313

L | H 1
; BEARING Qféﬁﬂvforﬁ"s”{éﬂ&”ﬁtf s MASONRY TYPE T EQUIV, THICK'S] 6.7 5.7 45 30
S AND 12 | CORED BRICKS CAVITY WALLS MASONRY TYPE IT EQUIV.THICK'S] 57 48 38 26
O] NON 1 S0L10 MASONAY BRICK 0oe

ASONRY TYPE T & T
BEARING BLOCK...CLAY TILE WITH LESS M . )
THAN 25% VOIDS OR WITH CLAY, SHALE , CONCRETE, SAND {WALL TH. (1) 10 a & &
13.] THE CORES FILLED OR LIME (@)

] ) ' 1 Voer !
nkE 2 CONCRETE TYPE I TL & IX (@)@ | THIckness |1 |]}I Tl ettt B 31/1 Y BRI
'_SQO COLUMNS oF  n 2:22: 12 NG ENE

— SOLID MASOKR i 1ol 1

ﬁﬂ:u.u— 3 4. LI SONRY (D PROTECTION 394:31}4: 3%33’3 2,;;?24‘ 2 12%,)

s | ] | 3
Zo Ol w THICKNESS | o |01 | ' ¢
o éw w GIRDERS...BEAMS. TRUSSES CONCRETE TYPE I I & II @@ oF (| T EiE 11:11:15( II::Iim T,
ﬂ-In.'S o [15. proTecTion | 2178|7212 '; fle p
gtqm COLUMNS... BEAMS...GIRDERS... SPRAYED FIBER... CEMENTITIOUS

z a TRUSSES.. JOISTS & STEEL MIXTURE. . INTUMESCENT BY TESTS . ORI LISTING | BY
o 16| FLoOR uniTs PAINTS nppnloveo TESITING L AB]
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TYPICAL EXAMPLES OF FIRE RESISTIVE STRUCTURAL COMPONERTS, TABLE 2 [COR'T.)
TYBE OF ROW STRUCTURAL MINIMON REQUIREMENTS ) 1
CONSTRUCTION RC. COMEONENTS INSULATING MATERTAT, DESCRIFTION 4 _HR, 3 MR, 2 HR. t HR.
| CONSTRICTION
CONC. 17, | Concrete Joists or Waffle a ¢ d conerete Type I, If or ty Slah
IIT 3/4" cover Thickness 3" 2"
Vermiculite...gypsum.,.or perlite| t; Insulation " /a"
gypgun on metal lath Thickness
18, steel Columns
Typa I & TI Masonry £ t Ingulation 4" goliad
1-1/2" mir space j Thickneas
19. Stesl Glrders,..Boams... Sprayed Fibre...Cementiticus By ‘feszts . + . or Listing By
TTueses.,.Jolsts, Coliymme Hixture...Leth & Plaster Epproved Testing Lak
% Individually Protected E | ﬂ
é
2 20. Stesl Beams, Girders, Trusses & e s—— Sprayed Pibra..,Cementitlous By Tests . - . or Listing By
=1 Joista...W/Celling Protection & Mixture...Lath & Plaster Rpproved Tasting Lab
8 Mindowm 2-1/2" Th. Type I, II Acoustical Tlle
or IIX Concrete Slab a ¢ d e,
&
g g 21, [ Steel Stud Partition t» | aypsum...Perlite Plagter on Per— t_ Plaster 3/4"- 1/27-
& E Nonbearing, Min. 2-1/2" stud f forated Gyp. Lath t) Lath 3/8" 3/8"
B o@ ==
% g Gypsum Wall Board q No. Layers Two 5/8" One 5/8"
E & Thick, Sach
5
@ E 22, Wood Joists Min. 2" x 107, "’—‘ Gypgum Wallbrd Below 2" x 10"a %y Wallbrd 5/8"
E 3 Wood Floor ¥ Hax. 24" ofc Thickness . i —
£ B Attached Colling q ,;Lm 5/8" Plywood
; = f 172" Plywood or 1" % 6" T & G g Flooring or Nom.
- sub-~Firg 14 x 3 Teg
o
[ —
23. | Wood Joimta Min. 2" x 10", Woncombustible Acoustical Tile
¥ood Floor W Balow 2" x 10"s 16" o/c ty Insulatlon 5/8%
o o Suspended Ceiling t 1 g et
B S —_—— 5/8" Plywood or Wom. 1" x 4" tp Flooring 1/2" Plywd or
E ] P& Sub-Flrg, Nom, 1"x6"TAC
=
B &
8 R 24, | Wood gtud Partition Gypsum Wallboard g No. Layers / Two 5/8" Two 3/8" or
€ g . Th. of Each one s/8°
Min. 2" x 4™ Sgud A et am o | mmm e
tp Gypsun Perlite Plaster On 3/8" 1" plas. 9/16™
Gypsum Lath tp w/17 hex. plastar
mash
Gyppum & Sand Plaster on U.L. a/4"
Listed Wire Iath e plaster
Gypaum & Vermiculite Blaster e 3/4"
on Metal Lath plaster
MERVY TIMRER CONSTRUCTION TABLE
25. Colunns Woad All Spacies Floor,..Width X
Depth Min. Nom. 8" x A"
Roof...@idth X 6" x 8"
Depth Min., Nom.
26, Girders & Beams wWond All Species Min. width X 6" x 107
Dapth (Nom.)
8
by %
| g & ° g 27, | Arch & Truss S Wood ALL Species ¥in. Width X 4" x 6"
for Roof Only Depth Each
Member
28, | Floor & Roof Deck Weod All Specles Roof 27 Nom. T&G
% or 3" Solid
Floox 3" Nom. T&G 1
1" Nom. T&G
or 4" Solid
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3. Type Il lightweight aggregate with expanded slag, shale or clay
aggregate. Includes sanded—lightweight concretes not over 115 lbs, per
cu. ft. oven-dried density.

(b) Cover on reinforcing steet is for sides and bottoms. Where tensile
reinforcing elements have different cover, the tabulated cover is the av-
erage of the minimum values of the individual elements. The cover of an
individual element shall not be less than ¥% the tabulated value. Top
cover to be a minimum of ¥ inch.

(c) For the heat transmission requirements of floor and roof construc-
tion, the thickness of the top slab may be reduced if noncombustible
insulation is directly applied to either side of the slab and provided the
U-factor is equaled or reduced.

(d} The thickness of top slab is in accordance with ASTM E-119 heat
transmission requirements. For variations in thickness of top slab see s.
Ind 51.042 (5).

Note: For ASTM E-119 standard adopted see Ind 51.25 (49),

(e} Longitudinal joints between individual precast floor or roof units,
or individual wall units shall be installed as tested or shall be grouted
solid for the thickness required by the fire-resistive rating. Noncombus-
tible insulation may be substituted for the grout if the U-factor is
equaled or reduced providing the integrity of insulation remains as in-
statled, The topping used in floor or roof units may he included.

(f) T'ype 1 Hollow Masonry is a masonry with calcareous or siliceous
aggregate having an oven-dried density exceeding 115 pounds per cubic
foot, Type 11 Hollow Masonry is a masonry with expanded slag, clay,
shale or pumice aggregate having an oven-dried density of 115 pounds or
less per cubic foot.

(g} Equivalent thickness = Lotal volume minus volume of voids
length times height

(h) t.-equivalent thickness = Lotal conc. area minus area of void
width

(i) Clay, shale, concrete or sand lime—with less than 25% voids or
with all spaces filled.

(3} 1% inch space between column and masonry unit—ano fill required.

(k) For restrained conditions, thickness of fire protection may be re-
duced if substantiated by test data or caleulation method.

() Elements with this minimum size are recognized for heavy timber
construction, acceptable for certain buildings in lieu of one hour
noncombustible construction,

(m) Where combustible members are framed into a wall, the wall
shall be of such thickness or be so constructed that the fire barrier be-
tween the member and the opposite face of the wall, or between adjacent
members set in from opposite sides will be 93% of the equivalent thick-
ness shown in table 2.

Register, Decamber, 1981, No, 312
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(n) Cover thickness on reinforcing steel as indicated is based on con-
f)inuity of system. For simple span conditions increase cover thickness
v 50%.

{p) Wire mesh reinforced and with a minimum area of 0,015 inches
square per foot of length or equivalent.

(q) 5/8 gypsum waliboard shall be type “X* or “C",

History: Cr, Register, February, 1971, No. 182, off. 7-1-71; . eff, 8-1-71, and recr. off. 1-1-
12, Registor, July, 1971, No, 187; am. {1} (f), Register, March, 1872, No. 195, eff. 4-1-72; am.
{1) (intro.} and {q), Regiater, Decernber, 1981, No. 312, eff. 1-1-82,

Ind 51,046 Calculation method, (1) The rational design of struc-
tural members for fire resistance shall be submitted to the department
and shall be based on the type of span (simple or restrained), the magni-
tude of longitudinal restraint, accepted structural engineering princi-
ples and methods.

{(a) Appropriate research data and design criteria to substantiate the
method, interpreting between known information, shall accompany the
above material and shall include;

1. Time—temperature relationship ASTM E-119.

2. The temperature—strength characteristics of the struetural com-
ponents.

3. The time—temperature characteristics of the insulating material,
at temperature range designated by ASTM E-119.

4, The expansion characteristics of the materials comprising the mem-
ber, at the temperature range designated by ASTM E-119.

Note: For ASTM E-119 standard adopted see Ind 51,26 (49). 2, The department will
accept published research data from Portland Cement Association, American Iron & Steel
Institute, and American Institute of Steel Construction, Inc.

5. The safety factor of not less than 1.0 shall be maintained at the end
of the time requirement for the full design live and dead load.

History: Cr. Register, February, 1971, No. 182, eff, 7-1-71; r. off. 8-1.71, and recr. eff. 1-1-
72, Register, July, 1871, No. 187,

Ind 51.047 Fire-rated door assemblies in fire-rated construction,
(1} FIRE-RATED DOOR ASSEMBLIES. Door openings, where permitted in
fire-rated walls, shall be protected with fire-rated door assemblies as
specified in Table 51.047, Fire-rated door assemblies shall be tested in
accordance with ASTM E-152,

Register, December, 1981, No. 312
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TABLE 51.047

Minimum Fire-resistive Ratinf of
Y

Fire-resistive Rating of Wall Required Fire Door Assemb
{in hours) {in hoursg)
4-hour 3-hour
3-hour 3-hour
2-hour 1%-hour
1-hour %-hour
Yi-hour %-hour
see occupancy chs. Ind 54-62 Y-hour (20 min,)

(a) Exception. Doors leading to fire escapes, except doors leading to
Class A fire esc?lpes in apartments and row houses, shall be at least %-
hour fire-rated door assemblies.

(b) Where the occupancy chapters of this code permit, 20-minute
fire-rated door assemblies, or equivalent, may be provided, without a
closing device,

(2) Laprrs. Fire-rated door assemblies shall be labeled with a perma-
nent label, securely attached and located to permit visual inspection af-
ter installation. The label shall identify the time rating, testing labora-
tory, listing agency and manufacturer.

(a) Labeled fire-door assemblies shall not be modified without writ-
ten acceptance from the testing laboratory,

(3} INSTALLATION OF FIRE-RATED DOORS. The fire-rated door assem-
blies shall be installed with frame, hinges, latches, closing devices and
counterweights in accordance with metheds and standards approved by
the department. Adequate clearance shall be maintained to permit free
operation of fire-rated doors.

Note #1: The department will accopt recommended practices for Inatallation covered in
“Standard for Fire Doors and Windows,” NFPA No. 80.

Note #2: See Ind 51,15 for exit door requirements.

{4} SecurING pooR PRAMES. Methods of securing door frames to adjé-
cent. construction shall be illustrated on the plans submitted to the de-
partment for review,

(6) Door cLeArANCES. The maximum swinging-door clearances to
frafz_llle ghall be ¥ inch on sides and top and % inch at bottom between sill
or floor,

(6) Door cLosiNG DEVICES. All labeled fire-rated doors, where re-
quired, shall be equipped with an approved automatic or self-closing de-
vice as defined in s. Ind 51.01 (17).

{a} All doors serving smokeproof towers and interior enclosed stair-
ways shall be eguipped with a self-closing device or an automatic closing
device actuated by products of combustion or smoke density,

Noate: The department will accept detectors installed in accordance with the Standard on
‘Automatic Fire Detectors, NFPA No. 72-E (Ind 51.27 (7a)].

Reglster, December, 1981, No, 312
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(b) The requirements of sub. (6) (a) shall also be retroactive to ex-
isting buildings.

{¢) Doors provided with a self-closing device shall remain in a closed
position.

Note: The intent of this rule is to accept normal usage of the door, but not permit doors
with this closing device to be blocked open at any time.

(d) Where a pilot weight is used, it shall be suspended from a chain or
wire cable, and shall be installed in a protective housing.

Note: For specific types of closing devices permitted, please refer to the sections dealing
with classes of construction and/or the occupancy chapters.

History: Cr. Register, Fobruary, 1971, No, 182, eff, 7-1.71; r, eff. 8.1.71 and recr, eff, 1-1-
72, Reglator, July, 1971, No, 187; am. (1) (intro.}, r.and recr. {1} {a) 1., Regiater, September,
1973, No. 213, eff. 10-1-73; cr, (1) (a) 1, e., Rogister, December, 1974, No, 228, off, 1-1-75; r,
and reer., Register, December, 1975, No. 240, eff. 1.1.76; 1. and recr. (8), Register, Decomber,
1978, No. 262, off, 1-1-77; cr. {2} (a), Register, January, 1980, No, 289, off, 2.1.80; am. (1)},
Regiater, December, 1981, No, 312, eff, 1-1-82.

Ind 51,048 Fire window and glass block assemblies in fire-rated
econstruction. (1) Winpow openiNGs. Window openings, where permit-
ted in fire-rated walls, shall be protected with fire window or glass block
assemblies rated as ¥%-hour by an approved laboratory and teated in ac-
cordance with ASTM E-163 standard method [Ind 51.256 (63)].

(2} SizE. (a) Fire window assemblies. The size of the wired glass and
frame assembly shall not exceed the size tested. Windows combined in
multiple assemblies shall be separated by approved nonbearing metal
mullions.

Note: Fire windows have been classified for either moderate or light fire exposure. For
moderate fire exposure, the individual glass size s limited to 720 square inches. (Size limita-
tion either 48 inches maximum width or 54 inches maximum height.) For light fire exposure,
the individual glass aize is limited to 1,296 square inches. (Size limitations elther 64 inches
maximum width or 54 inches maximum height.,) Pleasa refer to sections for classes of con-
struction and/or occupancy chapters for fire window classifications,

(b) Glass block assemblies, Openings for glass block assemblies shall
not exceed 120 square feet in area, The width or height of the opening
shall not exceed 12 feet.

Note: Openinga for glass block assemblies are classified for light fire exposure.

(3) MaTERIALS AND INSTALLATION, (a) Frames. Approved metal
frames shall be securely fastened to the construction and be capable of
resisting all wind stresses and other stresses to which they are likely to
be subjected.

(b) Wired glass. The wired glass shall be labeled wired glass, %-inch
thick, and shall be well bedded in apgroved glazing compound. All ex-
poseti joints between the metal shall be struck and pointed, The clear-
gncl:, between the edges of the glass and metal framing shall not exceed 1
inch.

{c) Glass block. Glass block assemblies shall be installed according to
the details of the tested assembly.

Note: The department will accept recommended practices for installation covered in
“Standard for Fire Doors and Windows,” NFPA No. 80.

Reglster, Decomber, 1981, No, 312
Building and heating, ventilating
and air conditioning code




DEPT, OF INDUSTRY, LABOR & HUMAN RELATIONS 56

Definitions and standards Ind 51

{(4) I.aeELs, Fire window assemblies shall be labeled with a permanent
label, securely attached and located to permit visual inspection after in-
stallation. The labe! shall identify the time rating, testing laboratory,
listing agency and manufacturer. Glass block shall be listed by an ap-
proved laboratory,

History: Cr. Register, December, 1975, No. 240, off. 1-1-76,

Ind 51.049 Miscellaneous oponings in fire-rated construction.
(1) SERvIcE oPENINGS. Openings around ducts, pipes, conduit or other
service installations penetrating required fire-resistive rated floor, wall
and roof assembiies shall be filled solidly with material of fire-resistive
rating equal to the required rating of assembly peneirated.

(2) Fire DAMPERS. Duct openings in required fire-resistive rated floor
and wall assemblies shall be protected as specified under s. Ind 64.42,

(3) PLASTIC PLUMBING AND ELECTRICAL SYSTEM COMPONENTS, Penetra-
tion of required fire-resistive rated floor, wall, ceiling and roof assem-
blies by plastic plumbing and electrical system components shall be in
accordance with one of the following:

(a) A device or system tested and listed by an approved testing labo-
ratory;

(b) For plastic plumbing pipes, substitute a stesl or cast iron pipe
where if penetrates the fire-rated assembly and extend it for a distance
of a least 10 inches beyond both faces of the assembly;

{c) Provide a 10-gauge steel sleeve one inch larger in diameter than
the plastic plumbing pipe or electrical wiring and extending 10 inches
beyond both faces of the assembly. The annular space between the
plastic component and protective sleeve shall be packed with an inor-
ganic filler; or

(d) Wrap the plastic component for a distance of at least 3 feet from
hoth faces of the fire-rated assembly with at least one inch of inorganic
insulating material. The inorganic insulation material shal! be mechani-
cally attached to the plastic component.

History: Cr. Register, December, 1975, No. 240, eff. 1-1-76; cr, {(3), Register, January,
1880, No. 289, eff, 2-1-80; am. (3) (intro.), Regiater, Decomber, 1981, No, 312, eff. 1-1-82,

Ind 51.05 Roof coverings, Roof coverings of class A, B, C or unclassi-
fied shall be provided as specified under *Classes of Construction” or
under the specific cccupaney requirements,

Note: Brick, concrete, tile, slate, ferrous and cupreous metals and their alloys will be
accepted as “Class A" roof coverings,

Hiatory: Cr, Register, February, 1971, No. 182, eff, 7-1-71; r, off, 8-1.71, and reer, eff. 1-1-
72, Regiater, July, 1971, No. 187; renum. from 51.048 to be 51.050, Register, Pecember, 1975,
No. 240, eff. 1-1-76,

Ind 51.06 Foam plastics. (1) Score. The requirements of this section
shall apply to the use of foam plastics in building construction.
Registor, Decomber, 1981, No. 312
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(2) Derinrrions. (a) Approved diversified tests. Approved diversi-
fied tests mean fire tests which evaluate materials or construction as-
semblies representative of actual end use applications.

Naote: Approved diversified tests may include, but are not limited to, ASTM E84 (tunnel
teat), ASTM E119 “fire test,” full-scale corner test, enclosed room-corner test and ignition
temperature tests.

{b) Foam plastic. For purposes of this code, foam plastic is a manu-
factured organic material used as a building construction element, deco-
rative finish material, trim, insulation or sound-absorbing material.

(3) Generar. {a) All foam plastic, excopt as otherwise noted, shall
have a flame spread rating of not more than 756 and a smoke developed
rating of not more than 4560 when tested in accordance with ASTM E84.
Foam plastic tested at a thickness of 4 inches or more and meeting these
requirements may be used in thicknesses up to 10 inches. Foam plastic
tested at a thickness of less than 4 inches and meeting these require-
ments may be used in thicknesses up to 4 inches.

(b) Unless otherwise specifically approved in accordance with sub.
{4), foam plastic shall be limited to the following applications:

1. Within the cavity or core of a masonry or concrete wall or encased
within a floor or roof deck system of concrete, regardless of the class of
construction;

2, On the room side of walls, ceilings or roofs provided the foam plastic
is fully protected from the interior of the building, including unoccupied
spaces above suspended ceilings, by an approved thermal barrier havin
a minimum rating of 15 minutes. The thermal barrier shall be installeg
8o that under the same fire-test conditions, it will remain in place for 15
minutes. Crawl space walls may be insulated with unprotected foam
plastic provided the flooring consists of at least 34-inch tongue and
groove plywood sheathing, or equivalent, and the space is not used for
air handling purposes;

Note: The department will accept %-inch fire-rated wallboard or other approved materlals
having 16-minute finish rating as determined by ASTM E119 “fire test.”

3. Within the cavity, or as an element, of an NC-0 or 0-hourly rated
system provided the thermal protection specified in 2. is applied;

4. Within the cavity, or as an element, of an hourly rated system pro-
vided such system or assembly meets the requirements of s, Ind 61,04 for
the time-rated construction;

b. As part of a class A, B or C roof covering satisfying the requirements
of . Ind 51.05. The smoke-developed requirement is waived for roofing
insulation applied to the exterior side of the roof deck;

6. Refrigerated facilities. Foam plastic insulation used as a building
element for freezer buildings, cold storage facilities, refrigerated food-
processing rooms and other similar unheated, low-population density
uses, may be used without a thermal barrier provided the foam plastic is
covered on both sides by not less than 0.032-inch aluminum, no. 26
gauge corrosion-resistant steel, or equivalent, and the building and foam
plastic panel is protected by an approved automatic sprinkler system;
Register, Decomber, 1981, No. 312
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a. Exception. The approved automatic sprinkler system may be omit-
ted, except as otherwise required by other sections of this code, when
thegmosetting foam plastic having a flame-spread rating of 25 or less is
used.

b, Exception. Walls may be covered with 3/32-inch fiber reinforced
plastic panels in wet food-processing areas provided the fiber reinforced
plastic material has a flame spread of 175 or less.

Note: Wet food-processing areas, as specified in this seetion, need not be provided with
approved automatic sprinkler aystema provided the foam plastic core material zatisfles the
requirements of Ind 51.06 (3} (b) 6. a.

c. Exception. The requirements of this section do not apply to free-
standing cooler-freezer equipment not exceeding 5,000 square feet in
floor area in one-story buildings.

Note: Free-standing equipment may not rely on the enclosing building for lateral or verti-
cal support except for the floor load.

7. Metal-clad sandwich panels consisting of a covering of 0.032-inch
aluminum or no. 26 gauge corrosion-resistant steel on both sides, with a
foam plastic core not more than 4 inches in thickness with a flame
spread of 25 or less, may be used where NC-0 hour rated construction is
permitted. An approved thermal barrier is not required provided the
building and the foam plastic panel iz protected by an approved auto-
matic sprinkler system;

8. Doors. Foam plastic may be used on interior and exterior doors pro-
vided the foam plastic is covered by not less than 0.032-inch aluminum
or no. 26 gauge corrosion-resistant steel. Hourly rated doors shall meet
the requirements of s, Ind 51.047;

a. Exception. Foam plastic core freezer/cooler doors for refrigerated
facilities used for food processing or storage may be covered with 3/32-
inch fiber-reinforced plastic provided the fiber-reinforced plastic has a
flame spread of 175 or less.

9. Trim and decorative finish materials. Foam plastic used for decora-
tive finish material, trim or molding shall be limited to 10% of the sur-
face area within any 100 lineal feet of interior walls and ceilings;

Note: See s. Ind 51.07 for restrictions on interior finishes,

10, Bulk vegetable storage. Buildings used exclusively for the bulk
storage of vegetables shall have the foam plastic insulation protected on
both sides with %-inch exterior grade plywood, or equivalent; or

11, Protection from ultraviolet light. Foam plastic insulation installed
on the exterior of buildings above grade shall be permanently covered or
protected to prevent degradation caused by exposure to ultraviolet light,

(4) Seeciric APPROVAL. Foam plastic not meeting the requirements of
sub. (3) may be approved by the department for specific application
based on the submittal and written acceptance of data from approved
diversified tests (see s, Ind 50.19).

History: Cr. Registor, May, 1978, No, 281, eff. 8-1.79; cr. {3} (b) 8. a., Register, May, 1980,
No. 203, off, 6-1-80; cr, (3) {b) 11., Rogister, December, 1981, No. 312, off, 1-1-82,
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FP . Ind 51,07 Interior finishes. (1) Scorg. The requirements of this sec-
tion apply to the interior finishes or surfaces of a building,

Note j#1: See a. Ind 51.08 for the restrictions of foam plastics.

Note #2: Toxicity of the products of combustion is not included as a basis in determining
the amoke develeped criteria of this section. The smoke developed criteria is based solely
upon the obscuration of light.

(2) AppLicATION TO MATERIALS, (a) Except as provided in par. (b), the
classification of interior finish materials as specified in this section shall
include lthe basic material used by itself or in combination with other
materials.

(b) Subsequently applied paint or wall covering not exceeding 1/28
inch in thickness and classified 450 or less on the smoke test scale are
exempt from the provisions of par. (a).

(3) TriM AND INCIDENTAL FINISH, Interior finish not in excess of 10
percent of the aggregate wall and ceiling areas of any rocom or space may
be Class C maferials in occupancies where interior finish of Class A or
Class B is required.

(4) Exrosep coNsTRUCTION. {a) This section does not require the in-
stallation of interior finish, but where construction or fire protection
materials are exposed in rooms or spaces used for the oceupancies speci-
fied, the hazard from rate of flame spread of the exposed materials shall
be not greater than that of the interior finish permitted for such occu-
pancy or use.

(b) Exposed portions of structural members of Type No. 4-Heavy
Timber Construction shall not be subject fo the interior finish require-
ments of this section. '

(6) USE oF INTERIOR FINISHES. Interior finish material shall be used in
accordance with requirements specified in Table 51.07.

Register, Decomber, 1981, No. 312
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TABLE 51.07

MINIMUM INTERIOR FINISH REQUIREMENTS

Required Exit Enclosuresl Exit Access! Rooms or Enclosed Spacesl-z

Occupancy Walls & Ceilings® Floor® Walls & Ceilings* Floor® Walls & Ceilinga® Floor3:5

Ch. Ind 54 Occupandcies A I AorB o A BorC DOC FE-18
Other than Storage and
Warehouses

Ch. Ind 54 Storage and AorB DOC FF-18 AorB DOC FF-18 A BorC DOC FP-16
Warehouse Occupancies

Ch. Ind 55 Places of A I A n A orB7 DOC FF-16
Assombly

Ch. Ind 56 Places of A I AorB pii ABorC DOC FF-16
Instruction

Ch. Ind 57 Residential A n AorB I A BorC DOC FF-16
Occupancies )

Ch. Ind 58 Health Care and SEE CHAPTER IND 58 FOR SPECIFIC REQUIREMENTS
Places of Detention

Ch. Ind 59 Hazardous A DOC FF-16 AorB DOC Fr-18 A,BorC DOC FF-15
Occupancies

Ch. Ind 60 Day Care Centers AorB DOC FF-16 AorB DOC FF-16 A BorC DOC Fr-16
(20 Children or Less)

Ch. Ind 60 Day Care Centers A n AorB b ABorC DOC FF-18
{More than 20 Children)

Ch. Ind 62 Specialty A, BorC DOC FF-18 ABorC DOC FF-16 A, BorC DOC FF-18
Occupancies

and air conditioning code
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Notes to Tablo 51.07

I Exposed portions of structural members of Type No., 4-Heavy Timber Construc-
tlon are not sublect to the requirements of this table.

2 Wherea complete automatic sprinkler system is installed, materials wlth an inte-
rior finish of Class B or C may bo used in places where Claes A or B materials, reapoc-
tively, are required and floor finish materiale with an interior finish of Class II or
materials complylng with the DOC FF-1-70 “plll test” may be used in places where
Class I or Il materlals, respectively, are required.

3 Requirements for rooms or enclosed spaces are based upon the spaces boing sepa-
rated from exit access corridors and exits by partitions extending from the floor to
the ceiling. Where partitions do not satisfy this eriteria, the room or space s consid-
ered part of the exit access or the exit,

4 Materlals having napped, tufted, looped or similar surfaceos, such as carpet, when
applied on walls or ceilings shall meet the requirements for Class A interior finish,

& Wood, vinyl, linoleum, terrazzo, reallient and other approved finished floors or
floor covering materials are exempt from the provistons of this table,

8 An carpet manufactured for sale 1n the U8, s required by federal regulations to
comply with the DOC FF-1-70 “plil test” (16 CFR Para 1630). If a material othor than
carpet la used, the material should be shown to be resistant to flame propagation as a
material vzvhlch passes the DOC FF-1-70 test {minimum critical radiant flux of 0,04
watts/om“).

7 Class C interior finlsh materials may be used in places of assembly with a capac-
ity of 400 porsons or lessa.

Note: See s. Ind 51,01 (76a) for further explanatory information.
Class A Interior Finish - flame spread 0-25, smoke devetoped 0-450.
Class B Interior Finish — flame spread 26-16, amoke developed 0-460.
Class C Interlor Finish — flame apread 76-200, smoke developed 0-450.
Class I Interior Floor Finish — critical radiant flux — .45 watts/cm?2,
Class 1I Interior Floor Finish — critical radiant flux — .22 watts/em2.

History: Cr. Register, December, 1981, No, 312, off. 1-1.82.

Ind 51.08 Occupancy separations, (1} When a building is used for
more than one occupancy purpose, each part of the building comprising
a distinct occupancy division shall be separated from any other occu-
pacxilcy division as provided for under the occupancy requirements of this
code,

(2) Occupancy separations shall be classified as absolute, special and
ordinary and shall apply to both horizontal and vertical separations.

{a) An absolute occupancy separation shall consist of wails or floors
or both of not less than 4-hour fire-resistive construction as specified in
gs. Ind 51,04 to 51,049, All openings in walls forming such a separation
shall be protected by self-closing fire-resistive door assemblies as speci-
fied in s. Ind 51.047. The total width of all openings in any such separat-
ing wall in any one story shall not exceed 256% of the length of the wallin
that story and no single opening shall have an area greater than 120
square feet. Floor openings shall he protected by 4-hour rated shaft en-
closures or fire dampers as specified in s, Ind 64.42,

1. All openings in floors forming an absolute occupancy separation
shall be protected by vertical enclosures extending above and below
such openings.

2. The wails of such vertical enclosures shail be of not less than 3-hour
fire-resistive construction as specified in ss, Ind 51.04 to 51.049, and all
Register, December, 1981, No, 312
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openings shall be protected by self-closing fire-resistive door assemblies
as specified in 5. Ind 51,047,

{b) A special occupancy separation shall consist of walls or floors, or
both, of not less than 3-hour fire-resistive construetion as specified in ss.
Ind 51.04 to 51.049, All openings in walls forming such separation shall
be protected by self-closing fire-resistive door assemblies as specified in
8. Ind 51.047. The total width of all openings in any such separating wall
in any one story shall not exceed 26% of the length of the wall in that
story and no single opening shall have an area greater than 120 square
feet. Floor openings shall be protected by 3-hour rated shaft enclosures
or fire dampers as specified in s. Ind 64.42.

1. All openings in floors forming a special occupancy separation shall
be protected by vertical enclosures extending above and below such
openings.

2. The walls of such vertical enclosures shall be of not less than 2-hour
fire-resistive construction as specified in ss. Ind 51.04 to 51,049, and all
openings shall be protected by self-closing fire-resistive door assemblies
as specified in s, Ind 51.047,

(¢) An ordinary occupancy shall have walls or floors, or both, of not
less than 1-hour fire-resistive construction as specified in ss, Ind 51.04 to
51.049. Al openings in such separations shall be protected by self-clos-
ing fire-resistive door assemblies as specified in s. Ind 51.047.

History: 1-2-68; r. and recr. (2} (o), Registor, October, 1967, No. 142, off, 11-1-67; am. {2)
(a}, (b) and {c), Register, February, 1871, No. 182, eff, 7-1-7T1; r. and recr. (2) (&), {b} and
{c) eff. 8-1.71 and expiring 1-1-72 and cr. (2} (a), (b} and (¢} eff. 1-1-72, Reglater, July,
1871, No. 187; am, (2) (b} 1., Register, December, 1978, No, 278, off. 1-1-79; r, and recr. {2},
Registor, December, 1981, No. 312, eff, 1-1.82.

Ind 51.14 Safety glazing. (1) Scopk. This section applies to fixed or
operating glazed flat panels adjacent to doors; fire window assemblies;
display cases within 7 feet of the floor in schools; mirrors; framed, glazed
pictures or similar decorative objects; skylights; sloped glazing and any
other glazing materials used in hazardous impact areas which are not
included within the scope of the federal Consumer Product Safety Com-
mission (CPSC) standard for architectural glazing materials, 16 CFR,
para., 1201.

Note: The CPSC standard for architectural glazing materials pre-ampts atate and local
regulations for framed or unframed Interior or exterlor glazed doors, exterior deors with
glazed lights, sliding doots and the adjacent glazed fixed or operating panel, storm doors,
shower doors, walk-In mirror closst doors and tub enclosures.

{2) ApprLicaTion, All glazing material used in hazardous impact loca-
tions shall be safety glazing material, All replacements of glazing mate-
rial in hazardous impact locations made after November 30, 1976, shall
be safety glazing, except that the replacement of glazing shail be as spec-
ified in sub. (3).

(a) Location. Hazardous impact locations shall include all glazed ele-
ments such as framed or unframed interior or exterior glass doors, the
first fixed or operating flat panel within 2 feet of nearest vertical edge of
an entrance or exit door, exterior doors with glass lights, or any other
glazed elements which may be mistaken for a means of egress or ingress
to a room or bhuilding. Otl\':er hazardous impact locations shall include
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sliding doors and the adjacent glazed fixed or operating panel, storm
doors, shower doors, tub enclosures and display cases within 7 feet of the
floor in schools except as follows:

1. A fixed or operating flat panel immediately adjacent to an entrance
or exit door is exempt from the requirements of this paragraph if the
lower horizontal edge of the panel is 2 feet or more above the floor; or

2. Any mirror, framed glazed picture or similar decorative object
which is attached to a door or wall in a hazardous impact location and
which does not in whole or in part conceal any opening in such door or
wall is exempt from the requirements of this paragraph.

(b) Material. Safety glazing shall include any glazing material includ-
ing but net limited to tempered glass, laminated glass, wired glass,
safety plastic, or safety insulating units which meet the test require-
ments of the American National Standards Institute (ANSI) standard
Z97.1-1975, and which are constructed, treated or combined with other
materials 0 as to minimize the likelhood of cutting and piercing injuries
resulting from human impact with the glazing material,

(c) Labeling. Safety glazing material shall be labeled with a perma-
nent label by such means as etching, sand blasting, firing of ceramic ma-
terial, or hot die stamping, The lahel shall be legible and visible after
installation. Labels identifying safety glazing materials may be omitied
provided that a notarized affidavit or invoice is submitted to the depart-
ment or owner upon request certifying the installation of safety glazing
material. The label or affidavit shall identify the seller, manufacturer,
fabricator, or installer, the nominal thickness and type of safety glazing
material, and the fact that the material meets the test requirements of
i}ég American National Standards Institute (ANSI) standards 797.1-

b.

(8) GuARDING OF GLAZING, All interior and exterior glazed panels, sub-
ject to human impact not in a hazardous impact loaction, shall be
guarded or provided with safety glazing, except that glazed panels with a
sill height of 2 feet or more, or glazed panels less than 12 inches in width,
are not required to be safety glazed or guarded.

(a) Guarding shall consist of a horizontal bar, rail, mullion, grille or
screen at least 1-% inches wide and located within 3 feet 6 inches to 4 feet
8 inches above the floor. The guard assembly shall be capable of with-
standing a lateral force of 100 pounds applied at any point and installed
to avoid contact with the glazing when t?le force is applied.

{b) Safety glazing materials shall be as specified in sub. (2) (b).

{c¢) For replacement of glazing in buildings contracted for or existing
prior to November 30, 1976, the installation of a horizontal bar, rail,
mullion, grille or screen as a protective device may be provided in lieu of
safety glazing material in hazardous impact locations where safety glaz-
ing would be impractical because of the size of the light required{(

(4) INTERIOR DOORS WITH GLASS LIGHTS. {a) All interior doors with
glass lights greater than 8 inches in the least dimension shall be provided
with safety glazing material.
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(b} All interior doors with glass lights less than 8 inches in the least
dimension shall be provided with Y%-inch glazing material.

(c) Safety glazing materials shall be as specified in sub. (2) (b).

{5} BKYLIGHTS AND SLOPED GLAZING. {a} Skyvlights, Al glazing in sky-
lights shall be safety glazing material and shall comply with the require-
ments specified in s. Ind 51.02 (6).

(b) Sloped glazing. All glazing installed more than 15° with the verti-
cal shall be safety glazing material. This paragraph does not apply to
greenhouses.

{6) Fire winnow AsseMBLIES. All glazing in fire window assemblies
shall be designed and installed as specified in s. Ind 51.048,

(7) STRUCTURAL REQUIREMENT, Glazing material shall be designed and
instalied to safely withstand the loads specified in ch. Ind 53.

Note: Section 101,125, Stats., requires safety glazing in all hazardous locations.

History: Cr. Register, Decomber, 1981, No. 312, eff. 1.1-82,

Ind 51.15 Standard exit. (1} FEvery door which serves as a required
exit from a public passageway, stairway or building shall be a standard
exit door unless exempted by the occupancy requirements of this code.

Note: For required exits see ss, Ind 64.06, 66.10, 56.08 and 67.09.

{2} Every standard exit door shall swing outward or toward the natu-
ral means of egress. It shali be level with the floor, and shall be so hung
that, when open, it will not block any part of the required width of any
other doorway, passageway, stairway or fire escape. No revolving door,
overhead door or sliding door shall be considered as a standard exit.

(3) A standard exit door shall have such fastenings or hardware that it
can be apened from the inside by pushing against a single bar or plate or
turning a single knob or handle.

(a) The installation of hardware requiring use of a key for opening an
exit door from the inside, except on doors serving individual living units,
shall be prohibited. This paragraph shall apply to all buildings in exis-
tence and to any building built after the effective date of this rule.

1. Exception: Upon written request by the owner, key-locking, or se-
curing, of exits may be approved in fire-resistive buildings, or parts of
fire-resistive buildings, accommodating occupants who must be de-
}t;ained in order to protect the occupants or the public from physical

arm.

Note §#1: Section Ind 51,16 (3} (a) 1. iz intended to apply only to jails, prisons, mental
institutions, asylums, nursing homes with senile patients, and similar type occupancies.

Note #2: The owner’s request should include the following considerations: accessibility of
Laye to the fire dopartment and staff personnel for the locked areas; electrical devices which
rolease the locks; and 24-hour suporvision of the locked areas by personnsel who carry keya for
the locked areas while on duty. Electrical devices which release the locka upon power failure
or upon activation of the fire alarm or sprinkler aystem or the product of combustion detec-
tors should be considered for securing of exits in nursing homes.

Note #3: Written approval to lock exits must also be obtained from the department of
heaith and social servicea in accordance with the rules of that department,
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(b) The door shall not be barred, bolted or chained at any time,

1. Exception. When authorized persons (employes, frequenters, pa-
trons and other such occupants) are not present, the exit door may be
secured by the use of a single bar or bolt. A sign or label shall be posted
on the door near the single bar or bolt. The sign or label shall bear the
following: “This bolt or har shall be kept open during periods of occu-
pancy.”

Note: The intent of (3) (b) is to prohibit padlocks or use of a key to open a door or lock at

any time. The bar and bolt exception is to give added security against intrudera from the
outside while protecting persons in the building from being trapped.

(4) A standard exit doorway shall not be less than 6 feet 4 inches high
by 3 feet 0 inches wide, except where especially provided under occu-
pancy classifications and in s, Ind 51.20. Where double doors are pro-
vided with or without mullions, the width of each single door may be
reduced to 2 feet 6 inches, except double doors utilized to provide acces-
sibility in accordance with s. Ind 52,04 shall have the width of at least
one single door increased to 2 feet 8 inches.

(5) All exit doors, unless otherwise exempted by the occupancy re-
quirements of this code, shall be plainly marked by a red illuminated
translucent exit sign bearing the word EXIT or OUT in plain letters not
less than 5 inches in height and in such other places as may be necessary
to direct the occupants to exit doorways.

{6) * Rrquirep AGGREGATE WIDTH. (a) The required aggregate width
of exits from a level shall be determined by using the full occupant load
of that level, Elus the percentage effects of the occupant loads of adja-
cent levels (above and below) which exit through it as follows:

1. 50% of the occupant load of each first-adjacent level; and
2, 26% of the occupant load of each second-adjacent tevel,
{b) The width shall be based upon the following ratios:

1. Types No. 1 through No. 4 construction unsprinklered, 40 inches
per 100 persons; )

2. Types No. 5 through Ne. 8 construction unsprinklered, 50 inches
per 100 persons;

3. Types No. 1 through No. 4 construction sprinklered, 30 inches per
100 persons; or

4. Types No. 5 through Ne. 8 construction sprinklered, 40 inches per
100 persons,

Note: The determination of exit width for health care facilities is specified in Ind 58.12 (2)
and (8) and takes precendence over this section.

(¢) The required aggregate width of exits from assembly seating facil-
ities shall comply with the requirements of s, Ind 62.75 (4).

History: 1-2-56; am. Regiater, December, 1962, Mo, 84, off. 1-1.63; am, (5) and cr. (7},
Register, November, 1983, No. 95, eff. 12-1-83; r. and recr., Register, October, 1967, No, 142,
off. 11-1.87; am, (7) (§), Register, May, 1968, No. 149, off. 6-1.-68; r. and recr. (7}, Register,
December, 1970, No. 180, off. 1-1-71; r. and recr. (3}, Register, February, 1971, No. 182, eff. 3.
1-71; amn. {7) (a) 1., Register, September, 1973, No. 213, eff, 10-1-73; r. (7}, r. and recr. (6},
Register, December, 1974, No, 228, eff. 1-1-75; emerg. cr. {3} (b} 1., eff, 6-20-75; cr, {3} {a) 1,
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and (3) (b} 1,, Register, November, 1975, No. 239, eff, 12-1-76; am. (4) , Register, December,
1971, Ne. 284, off, 1-1-78; am. (2) and (3} (b) 1., Register, December, 1978, No. 278, off. 1-1-
79; am, (4), Register, January, 1980, No. 289, off. 2-1-80; am. (2), r. and recr. {3} (a),
(intro.), cr. (8) (c), Register, December, 1881, No. 312, off. 1.1-82,

Ind 51.16 Stairways. (1) DgriniTioN., A stairway is one or more
flights of steps, and the necessary platforms or landings connecting
them, to form a continuous passage from one elevation to another, in-
cluding exterior porches, platforms and steps providing means of ingress
or egress.

{2) REQUIRED AGGREGATE WIDTH. (a) The required aggregate width of
stairway exits from any level shall be as determined in accordance with
the requirements of s. Ind 51.15 (6).

{b) In no case shail the minimum width of an exit stair be less than
that specified in sub. (3).

{¢) Under no circumstances shall stairways decrease in width in the
line of travel toward the exit.

(3) Minimusm wints, (a) Every required exit stairway shall be not less
than 3 feet 8 inches wide, except as provided in the occupancy chapters,
of which not more than 4 inches on each side may be occupied by a hand-
rail. The clear dimension between handrails, or stringers, shall not be
less than 3 feet 0 inches.

(b) Nonrequired stairways need not conform to the width require-
ments of this code.

(4) Risers AND TREADS. Risers and treads shall be designed and pro-
vided in accordance with the following:

{a) All stairways and steps shall have a rise of not more than 7%
inches and a tread not less than 9% inches, measured from tread to tread
and from riser to riser. Treads and risers shall be uniform in any one
flight. Winders shall not be used;

Note #1: The department recommends that steps be propoertioned so the sum of 2 risers
and & tread, exclusive of its nosing or projection, should be not less than 24 inches or more
than 26 inches,

Note #2: The department may accept nonstandard exit stairways serving uncccupied
areas, such as equipment mezzanines or platforms, and almilar areas, if approved in writing.

Note #3: Round or smooth nosings are recommended as they are not difficult to negotiate
for individuals with restrictions in the knee, ankle or hip, or with artificial legs or long leg
braces,

(b) The edges of all treads and the edges of all stairway landings shall
be finished with a nonslippery surface not less than 3 inches in width;

{c) Where an exit door leads to an outside platform or sidewalk, the
lela.l\nazl of th_tlelplatform or sidewalk shall not be more than 7% inches below
the doorstll;

(d) Every stairway flight shall have at least 3 risers (unless additional
safety is provided which meets the approval of the department); and

(e) There shall be no more than 22 risers in any one flight.
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(b} STAIRWAY LANDINGS AND PLATFORMS, (a) If a door is provided at
the head and/or foot of a stairway, a landing or platform shali be placed
bet!.\a'een the door and the stairway regardless of the direction of swing of
the door.

{b) Every landing or platform shall be at least as wide as the stairway,
measured at right angles to the direction of travel. Every landing or plat-
form lmust have a length of at least 3 feet, measured in the direction of
travel,

{6) CurvED srAIRS, Interior or exterior curved stairs used as required
exits shall meet all the requirements for Stﬂil‘WB(i(S. Curved stairs shall
have a radius of at least 20 feet at the interior edge of the tread.

(7) SpirAL stAIRs, Spiral stairways may be permitted as specificall
allowed by the occupancy chapters of this code. Such spiral stairs shall
provide a clear walking area measuring at least 22 inches from the cuter
edge of the supporting column to the inner edge of the handrail and shall
have treads at least 7 inches in width at a point one foot from the narrow
end of the tread, and a uniform riser height of not more than 8 inches,

History: 1-2-68; am, (2); {2) (a); (2) (b); Register, June, 1956, No. 8, eff. 7.1.56; r. and
recr. Register, September, 1959, No, 45, off, 10-1-569; r. (4) (b), renum, (¢) to be (b}, and cr.
{5}, Reglster, February, 1971, No. 182, off, 3-1-71; am. (2) (a), Register, September, 1973,
No. 218, eff. 10-1-73; r. and rect. Register, December, 1974, No. 228, off. 1-1-75; am. {4) (a)
and cr. (10), Register, December, 1977, No. 264, eff, 1-1-78; ¢r, (7) {a), Register, December,
1878, No. 278, eff. 1.1.79; r, {6} to (7}, renum. (8) to (10) to be (5) to {7) and am. {7),
Register, January, 1980, No. 289, eff. 2-1-80.

Ind 51.161 Handrails, (1) WHERE REqQUIRED, Handrails shall be pro-
vided in all of the following conditions unless otherwise specified in the
occupancy chapters of this code.

{a) On the left side, as one mounts the stairs, on all interior stairways
of more than 3 risers.

{(b) On the open side of any stairway with more than 3 risers.
(¢} On both sides of interior stairways 5 feet or more in width.

(d) To divide interior stairways more than 8 feet wide into widths at
least & feet 8 inches but less than 8 feet,

(e) On both sides of exterior stairways with more than 3 risers, which
are an integral part of the building.

(f) To divide exterior stairways which are an integral part of the
building and more than 26 feet wide into approximately equal widths
not less than 3 feet 8 inches but not greater than 26 feet.

(g) On interior and exterior ramps having a slope greater than one
foot of rise in 20 feet of run in accordance with the requirements speci-
fied in pars, (a) through (f),

1. Exception, For ramps used to provide barrier-free access, see s, Ind
52.04 (T) (o).

{h) On fire escapes as specified in s, Ind 51.20 (8).

(2) Loaping. All handrails shall be designed and constructed to with-
stand a load of 200 pounds applied in any direction at any point.
Register, Decomber, 1981, No. 312
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{3) Hercur, Handrails, except those serving fire escapes, shall be not
less than 30 inches nor more than 34 inches above the nosing of the
treads on stairways or above the surface of ramps.

Note: See Ind 51.20 (8) for hahdrail requirements for fire escapes.

(4) CoONTINUITY AND EXTENSIONS. (a) Except as provided in par. (b),
handrails shall be continuous for the full length of the stairway or ramp
and one handrail shall extend at least 12 inches beyond the top and bot-
tom riser or ramp end and shall not constitute a projecting hazard.

{b) Handrails not required for barrier-free design construction on as-
sembly seating facilities need not comply with the 12 inch extension re-
guirement,

(5) CLEARANCE. Handrails shall provide a clearance of at least 1%
inches between the handrail and the wall to which it is fastened.

{8) OpENINGS BELOW TOP RAIL. (a) Handrails protecting the open sides
of stairways and ramps subject to use by children shall have intermedi-
ate rails or an ornamental pattern designed to prevent the passage of an
object with a diameter larger than 9 inches.

{b) Handrails protecting the open sides of stairways and ramps not
subject to use by children gi.e., waste water treatment plants, foundries,
tanneries and other industrial occupancies) shall be provided with an
intermediate rail at mid height or equivalent.

History: Cr, Register, January, 1980, No. 289, eff. 2-1-80; am. {4), Register, December,
1981, No. 312, eff, 1-1-82,

Ind 51.162 Guardrails. {1) Wuere rREQuIrED. Guardrails shall bhe
provided in all of the following conditions unless otherwise specified in
the occupancy chapters of this code:

'(a) On the open side of elevated platforms, landings, walks, balconies
and mezzanines which are more than 24 inches in height;

(b) On assembly seating facilities as specified in s. Ind 62.77;

{c) On open parkir:ig structures as specified in 8. Ind 62.28 and as indi-
cated in sub. (5); an

(d) On openings through floers and roofs.

(2) ExEMPT LocATiONS. Guardrails need not be provided on the load-
ing side of loading docks.

(3) Loabine. (a) Except as provided in par. (b}, all guardrails shall
be designed and constructed to withstand a load of at least 200 pounds
applied in any direction at any point.

(b) All guardrails on assembly seating facilities shatl be designed and
constructed to withstand a vertical and horizontal load of 50 pounds per
linear foot. Loads need not be applied simultaneously,

(3} Loapine. All guardrails shall be designed and constructed to with-
stand a load of at least 200 pounds applied in any direction at any point.

(4) HeieHr, Guardrails shalil not be less than 3 feet 6 inches in height.

Regtater, December, 1981, No. 312
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(a) Exception. Guardrails within individual living units may be 36
inches in height.

(b} Exception, Guardrails on a balecony immediately in front of the
first row of fixed seating and which are not at the end of an aisle may be
30 inches in height.

(5} OPENINGS BELOW TOP RAlL. {a) Guardrails in areas subject to use
by children shall have intermediate rails or an ornamental pattern
desig}xlled to prevent the passage of an ohbject with a diameter larger than
9 inches.

(b} Guardrails in areas not subject to use by children shall be pro-
vided with an intermediate rail at mid height or equivalent.

History: Cr. Register, January, 1980, No. 289, eff. 2-1-80; am. (1) (b), (3} and {4) (b},
Register, December, 1981, No, 312, eff. 1-1.82.

Ind 51.163 Toeboards. History: Cr, Register, January, 1980, No, 289, eff, 2-1-80; r. Regis-
ter, December, 1981, No. 312, eff, 1-1.82,

Ind 51.164 Headroom. {1) Every means of egress shall be provided
with a headroom clearance of not less than 6 feet 8 inches. In stairways,
the clearance shall be 7 feet 0 inches established by measuring vertically
from the edge of the tread nosing to the ceiling or soffit above the tread
nosing.

(a) Exception. The headrcom clearance for stairways in apartments,
gowhhouses and townhouses may be reduced to not less than 6 feet 8
inches,

History: Cr. Register, January, 1980, No. 289, eff, 2-1-80.

‘Ind 51.165 Stairway identification, All stairways serving 4 or more
stories shall have each floor level or story identified on the stair side as to
its name or number with a permanent sign having letters or characters at
least 2 inches in height,

History: Cr. Registor, Decomber, 1981, No. 312, off, 1-1-82.

Ind 51,166 Basement stairways, Where a basement stairway and a
stairway to an upper floor terminate in the same exit enclosure, an ap-
proved barrier shall be provided to prevent persons from continuing on
into the basement. Iluminated exit signs shall be provided to clearly
indicate the direction of egress.

Hiatory: Cr. Register, December, 1981, Ne, 312, eff. 1-1-82.

Ind 51.167 Exit access, Exit access shall be so arranged that it will
not be necessary to travel through any area of hazard in order to reach
the exit,

Note: Ses s, Ind 54.14, 55.20, 56.15, §7.14, 58.24, 58.62, 58.21, 60.25, 60.37, 62,32 for
additional requirements.

Hiatory: Cr. Register, Decomber, 1981, No. 312, off. 1-1-82,

Ind 51.17 Smokeproof stair tower. (1} A smokeproof stair tower
shall be an enclosed stairway which is entirely cut off from the building
and which is reached by means of open balconies or platforms. The stair-
ways, landings, platforms and balconies shall be of noncombustible ma-
terial throughout, The enclosing walis shall be of not less than 4-hour
Register, December, 1981, No. 312
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fire-resistive construction, and the floors and ceilings of not less than 2-
hour fire-resistive construction as specified in s. Ind 51.04,

(2) The doors leading from the buildings to the balconies and from
the balconies to the stairways shall be fire-resistive doors, and all open-
ings within 10 feet of any building shall be protected with fire-resistive
windows for moderate fire exposure, or fire-resistive doors as specified
in 8. Ind 51.047.

{3) Each balcony shall be open on at least one side, with a railing not
less than 3’6" high on all open sides.

History: 1-2.56; am, Register, December, 1962, No. 84, eff. 1-1-63; am. (1) and (2), Regis-
ter, Fabruary, 1971, No. 182, eff. 7-1-71; r. and recr. (1) and (2} eff, 8-1-71 and exp. 1-1-72,
and er. (1) and (2) eff. 1-1.72, Register, July, 1971, No, 187; am. (2}, Registor, June, 1972,
Ne. 198, eff. 7-1-72.

Ind 51.18 Interior enclosed stairway. (1) GENERAL. An interior en-
closed stairway shall be separated from other areas of the building by
fire-resistive rated construction as specified in ss. Ind 51.04 to 51.049
with the hourly ratings as specified in Table 51.03-A.,

(2} ExTENT OF ENCLOSURE. {a) The enclosure shall include at each
floor level a portion of the floor which will be at least as wide as the
stairway.

{b) The enclosure shall provide uninterrupted passage from the up-
permost floor to an outside door without leaving the enclosure.

(c) The enclosure shall also include any passageway, if provided, on
the floor of exit discharge leading from the stairway to the exit dis-
charge, s0 as to afford uninterrupted passage from the uppermost floor
to the exit discharge, without leaving the enclosure.

(3) OPENINGS IN THE ENCLOSURE. Openings in the stairway enclosure
shall be limited to exit doors serving public passageways or corridors or
serving floors occupied by a single tenant.

Note: See ch. Ind 4, Wis. Adm, Code, for addltional requirements pertaining to the loca-
tion of elevator equipment room access deors.

(4) PrOTECTION OF OPENINGS. {a) All openings for doors shall be pro-
tected by fire-rated door assemblies as specified in s, Ind 51.047,

(b) If windows are provided in the enclosure, the window openings
shall be protected by fixed fire-rated window assemblies as gpecified in
s. Ind 51.048, except in outside walls.

Ristory: 1-2.56; am, (1) and (3), Register, February, 1871, No. 182, eff. 7-1-71; r. and recr.
(1) and (3), eff. 8-1-71 and exp. 1-1-72, and cr. (1) and (3), eff. 1-1.72, Register, July, 1971,
No. 187; r. and 1ect. (1), Register, June, 1972, No. 198, eff. 1-1-73; am. (3), Register, Decem-
ber, 1975, No, 240, off, 1-1-76; am. (2}, Register, January, 1980, No. 289, off, 2-1-80; r, and
recr., Register, December, 1981, No. 312, off. 1-1-82.

Ind 51.19 Horizontal exit. (1) GENERAL. A horizontal exit shall con-
sist of one or more openings through an occupancy separation; a 2-hour
fire-rated separation wall extending from the basement or lowest floor
to the underside of the roof deck or of one or more bridges or baleonies
conmecting 2 buildings or parts of buildings entirely separated by occu-
pancy separations as deseribed in 5. Ind 61.08,

Register, December, 1981, No. 312
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(2) PROTECTION OF OPENINGS. Openings used in connection with hori-
zox&tgl gxits shall be protected by fire-resistive doors as specified in s.
Ind 61.047.

(a) Doors serving as required exits shall be standard exit doors and
shall swing in the direction of exit travel. Where a horizontal exit serves
spaces on both sides of the wall, there shall be adjacent doorways
equipped with doors which swing in opposite directions.

1. Exceptions. a, The swing of the exit door may comply with the ex-
ceptions permitted in the occupancy chapters of this code.

{b) Approved illuminated exit signs shall be provided to indicate the
horizontal exit.

(c) Such doors shall be kept unlocked, unobstructed, provided with a
self-closing device and normaily be kept closed.

1. Exception. Doors protecting openings used in connection with hori-
zontal exits may be left opened if equipped with an automatic closing
gevice actuated by smoke density or products of combustion other than

eat.

Naotor The department will accept detectors installed in accordance with the Standard on
Automatic Fire Detectora, NFPA No, 72-E [Ind 51.27 (7a)].

{3) Ramp sLorE, Where there is a difference of elevation between con-
nected areas, the difforence shall be overcome by a ramp with a slope of
not more than one foot in 8,

(4) PROJECTION OF ADJACENT OPENINGS. All doors and windows within
10 fest of any balcony or bridge shall be fire-resistive doors or fire-resis-
tive windows as specified in ss. Ind 51.047 and 51.048.

History: 1-2-56; am, (2) and (4}, Roglster, February, 1671, No. 182, eff. 7-1-71; 1. and recr.
(2) and (4) off, 8-1-71 and exp. 1-1.72, and cr. (2} and {4) eff. 1.1-72, Register, July, 1971,
No, 187; am. (4) Register, June, 1972, No. 198, off 7-1-72; am. (4}, Register, Decomber, 1975,
No. 240, off. 1-1-.76; r, and recr. Register, December, 1978, No. 276, eff. 1-1-79; am. (1) and
(3),r. (2) (8) L. a,renum, (2) (a) 1.b.to (2) {a) I.a., Register, January, 1980, No, 289, eff, 2-
1-80.

Ind 51.20 Fire escapes. {1} Location, Every fire escape shall be so
located as to lead directly to a sireet, alley, or open court connected with
a street.

{(a) Every fire escape shall be placed against a blank wall if possible. If
such a location is not possible then every wall opening which is less than
8 feet distant horizontally from any tread or platform of the fire escape
shall be protected by a fire-resistive window for moderate fire exposure
or by a fire-resistive door as specified in ss, Ind 51.047 and 51,048,

(2} Exrrs TO FIRE ESCAPES. Every fire escape shall be accessible from a
public passageway or shall be directly accessible from each occupied
rooin, Exits to fire escapes shall be standard exit doors as specified in s,
Ind 51,15, except that doors to “A” fire escapes may be not less than 2
feet 6 inches wide.

{3) DEsiGN AND FABRICATION. Each part of every fire escape {except
counterweights for balanced stairways) shall be designed and con-
structed to carry a live load of 100 pounds per square foot of horizontal
Register, Dacember, 1881, No. 312
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area over the entire fire escape. Fach part of every fire escape shali be
designed and constructed in accordance with the requirements of s. Ind
53.50, except that the unit stresses therein specified shall be reduced by
one-fourth, The minimum sections and sizes specified below shall be in-
creased whenever necessary so that under full load the allowable unit
stresses will not be exceeded.

(a) No other material than wrought iron, soft steel or medium steel
shatl be used for any part of a fire escape, except for weights, separators
and ornaments. No bar material less than % inch thick shall be used in
the construction of any fire escape, except for separators, ornaments,
structural shapes over 3 inches and rigidly built up treads and platforms
of approved design. In the fabrication of a fire escape, all connections or
jointa shall be made by riveting, bolting or welding in an approved man-
ner. All bolts or rivets, except for ornamental work, shall be not less than
¥ inch in diameter.

(4) Pratrorms, Each platform on an “A” fire escape shall be at least
28 inches wide; each platform on a “B” fire escape shall be at least 8 feet
4 inches wide, Such widths shall be the clear distance hetween stringers,
measuring at the narrowest point. Each platform shall extend at least 4
inches beyond the jambs of exit opening. The above minimum widths
and lengths shall be increased, wherever necessary, so that no exit door
or window will, when open, block any part of the required width of the
fire escape. Every platform shall consist of either,

{(a) Flat bars on edge, not less than 1 x ¥ inch, but not less than 1% x %
inch where bolts and separators are used except that platforms and
treads constructed of flat bars on edge may be made of material 3/16
inch in thickness provided the material is galvanized after fabrication,
Bars shall not be spaced more than 1% inches, center to eenter.

(b) % inch or 3 inch square bars with sharp edge up, not more than
1'% inches, center to center.

{c) % inch round bars, not more than 1% inches, center to center.
(d) Platform and treads may be solid if covered by a roof.

(e) The platform frame shall eonsist of not less than 2 x 3% inch fiat
bars on edge or equivalent, provided the hrackets are not more than 4
feet apart. If brackets are more than 4 feet apart, the frame shall be
correspondingly stronger and stiffer. Every platform wider than 30
inches, if made of square or round bars, shall have a third frame bar
through the center; if made of flat bars, the platform shall have
separators and bolts through the center, Frame bars shall not project
maore than % inch above platform bars, except around the outside of
platform.

(f) ‘There shall be a platform at each story above the first, and inter-
mediate platforms if floors are more than 18 feet apart vertically.

{(g) Platforms shall not be more than 8§ inches below the door sill.

(5) Brackers. Brackets for a 28 inch or 30 inch platform, when spaced
not more than 4 feet apart, shall be made of not less than % inch square
bars or 1% x 1% x % inch angles; such bars or angles shall be larger if the
platform is wider or if the brackets are farther apart. Each bracket shall

Register, December, 1981, No. 312
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be fastened at the top to the wall by a through bolt (at least % inch
diameter), nut, and washer (at least 4 inch diameter). The slope of the
lower bracket bar shall be not less than 30° with the horizontal. The
lower bar shall have a washer or shoulder to give sufficient hearing
against the wall.

(a) The strength of the wall to which brackets are to he attached shall
be carefully considered in determining the spacing, shape and inside
connection of brackets, so that under full load the wall will not be un-
duly strained. Where it is necessary to install brackets adjacent to wall
openings they shall be located at a suitable distance therefrom, or the
wall shall be properly reinforced.

(6) Stamrways, (a) Each stairway of an “A” fire escape shall be at
least 24 inches wide between stringers; such stairway shall have a uni-
fon}‘xll rise of not more than 8 inches and a uniform run of not less than 8
inches.

(b) Each stairway of a “B” fire escape shall be at least 3 feet 4 inches
wide between stringers; such stairway shall have a uniform rise of not
more than 8 inches, and a uniform run of not less than 9 inches.

L. The rise is the vertical distance from the extreme edge of any step to
the corresponding extreme edge of the next step. The run is the horizon-
tal distance between the same points.

(e) Stairway stringers shall consist of either:
1. A 5 inch channel or larger.

2. Two angles 2 % 2 x % inch or larger.

3. Two flat bars 2 x % inch or larger.

4. One flat bar 6 x % inch or larger,

b, If 2 angles or 2 flat bars are used, they shall be properly tied to-
gether by lattice bars, vertical as well as horizontal. If flat bars are used,
every stairway of more than 10 risers shall have lateral bracing. The con-
nection of stringers to platform, at top and bottom, shall be at least
equal in strength to the stringers and shall safely carry the full live and
dead loads. If stringers are carried by intermediate brackets, the string-
ers shall have a horizontal hearing on the brackets and shall be properly
and securely connected thereto,

6. Treads shall consist of either flat or square bars, (not round), of the
size and spacing specified for platforms. An “A” tread shall consist of at
least 6 square bars, or 7 flat bars, A “B” tread shall consist of at least 7
square bars, or 8 flat bars. A “B” tread made of flat bars shall have
separators and bolt through the center. A “B* tread made of square hars
shall be trussed.

7. 'Treads and platforms may be solid if covered by a roof,

(7) Barancep stamrway. All “B” fire escapes, and all fire escapes on
achools, theaters, assembly halls, hospitals, nursing homes, residential
care institutions, group foster homes, and homes for the elderly either
shall reach to the ground or shall have a balanced stairway reaching to
Register, December, 1981, No, 312
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the ground, “A” fire escapes which are not on schools, theaters, assembly
halls, hospitals, nursing homes, residential care institutions, group fos-
ter homes and homes for the elderly may terminate in a platform at least
3 feet long, located not more than 10 feet above the ground and does not
serve more than 8 persons.

(8) RaiLings. A railing at least 42 inches in height measuring verti-
cally from the floor of the platform, shall be provided on all open sides of
platforms. Railings at least 36 inches in height, measuring vertically
from the nose of the treads, shall be provided on the open sides of all
stairways and on both sides of balanced stairways, Either a railing or a
handrail fastened to the wall shall be provided on each side of all “B”
fire escape stairways. Railings on fire escapes subject to use by children
shall have intermediate rails or an ornamental pattern designed to pre-
vent the passage of an object with a diameter larger than 9 inches. Rail-
ings on fire escapes not subject to use by children shall be provided with
2 uniformly spaced intermediate rails.

{a) Every railing shall have posts, not more than 5 feet apart made of
not less than 114 x 1% x % inch angles or tees, or 1% inch pipe; top rail not
less than 1% x 1% x % inch angle or equivalent; center rail not less than
1% x 5/186 flat bar or equivalent., All connections shall be such as to make
the railing stiff; 2 bolts (3 inch or larger) shall be used at the foot of
each post wherever possible, or at least one ¥ inch bolt shall be used.
Railing shall be continuous, No projections on the inside of the railing
shall be permitted. Where a railing returns to the wall, it shall be fast-
ened thereto with a through belt { at least % inch diameter), nut, and
washer; or (in reinforced concrete) with an approved insert; or the rail-
ing shall be made equally secure with a diagonal brace extending at least
3 feet horizontally and 3 feet vertically.

(b) All outside railings which are more than 60 feet above grade shall
be at least 6 feet high, measuring vertically from floor of platform or
from nose of step. Such railings shall be of special design approved by
the department, having not less than 4 longitudinal rails, and vertical
]l;attkl:(e bars not more than 8 inches apart, and proper stiffening hraces or

rackets.

(9) Lapper To roor. Every fire escape which extends higher than the
gecond floor shall be provided with a ladder leading from the upper plat-
form to the roof, unless the fire escape stairway leads to the roof, The
ladder shall have stringers not less than 1% inch pipe, or not less than 2x
% inch flat bars, at least 17 inches apart in the clear, The rungs shall be
not less than % inch square or % inch round bars, 14 inches center to
center. The stringers shall be securely tied together at intervals mo
greater than every fifth rung. The stringers of each ladder shall extend
not less than 4 feet above the roof coping and return to within 2 feet of
the roof, with the top rung of the ladder level with the coping.

(10) OTHER TYPES OF FIRE ESCAPES, Sliding or chute fire escapes may
be used, upon the approval of the department of industry, labor and
human relations, in place of “A” or “B” fire escapes. Every sliding fire
esecape shall be provided with a ladder constructed as in sub, (9), ex-
tending from b feet above grade, to 4 feet above the roof coping,

History: 1-2-56; am. Register, December, 1962, No. 84, off. 1-1-63; am, (1) {(a}, Register,
February, 1971, No, 182, eff. 7-1-71; am. {7}, Register, February, 1971, No, 182, off, 3-1-71;r.
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and reer. 51,20 (1) (a) eff. 8-1-71 and exp. I-1-72 and cr. (1) {a) off. 1-1-72, Regiater, July,
1971, No. 187; am. {1} {a), Register, June, 1972, No. 198, eff. 7-1-72; am, (3) (intro. par.},
Register, Decomber, 1974, No. 228, off. 1-1-75; am. (1) (a), Register, December, 1975, No.
240, off, 1-1-768; am. (8) {(intro.), Registor, January, 1880, No. 289, eff, 2-1-80; am. {8) (b),
Register, December, 1881, No. 312, eff, 1-1.82.

Ind 51,21 Standpipe and hose systems. (1) (GENERAL REQUIREMENTS,
All required standpipe and hose systems shall meet the requirements of
this seetion,

Note: The department will accept installations conforming to the latest edition of NFPA
No, 14—Standard for Installation of Standpipe and Hose Systems.

(2) Cuasses oF SERVICE. (a) Cluss I - Fire department standpipes.
For use by fire departments and those trained in handling heavy fire
streams from a 2%-inch hose,

{(b) Class I - First-aid standpipes. For use primarily by oceupants of
& building until the arrival of the fire department (1%-inch hose).

(¢} Class IlI - Combination fire department and first-aid stand-
ﬁipes. For use by either fire departments and those trained in handling
eavy hose streams or by the building occupants.

(3) CraAss I - FIRE DEPARTMENT STANDPIPES. (a) Where required. Fire
department standpipes shall be provided for ail buildings exceeding 60
feet in height.

1. Required standpipes shall be installed as construection progresses,
to make them available for fire department use in the topmost floor con-
structed. Temporary standpipes may be provided in place of permanent
standpipes during the period of construction when approved by the local
fire department.

(b) Number of standpipes. Standpipes shall be sufficient in number
8o that any part of every floor area can be reached within 30 feet by a
nozzle attached to 100 feet of hose connected to the standpipe in an un-
sprinklered building and 150 feet of hose in a sprinklered building.

(¢c) Cross connections. When 2 or more standpipes are required, they
shall be cross connected and equipped with individual control valves. All
control vaives shall be of an approved indicating type valve. The valves
shall be located so that the water supply to any standpipe riser can be
shut off without interrupting the water supply to the remaining stand-
pipes and be readily accessible to the fire department.

{d)} Location of outlets. Hose outlets shall be located in stairway en-
closures, Where stairways are not enclosed, outlets shall be at the inside
of outside walls, within one foot of a smokeproof tower, interior stairway
or fire escape. In buildings containing large interior areas, standpipes
may be located at accessiﬁie interior locations,

(e) Protection of standpipes. Standpipes shall be protected against
mechanical and fire damage, Dry standpipes shall be visible for inspec-
tion and not concealed,

Netes It is not the intent of this section to require standpipes to be protected with an
hourly rated fire protection,
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(f) Size. No required standpipe shall be less than 4 inches in diame-
ter, and not less than 6 inches in diameter for standpipes in excess of 100
feet in height unless the building is completely sprinklered and the
standpipe system is hydraulieally designed in accordance with the re-
gquirements of sub, (6).

(g) Hose valves and connections. An approved 2%-inch hose-connec-
tion valve shall be located at each story, not less than 3 feet nor more
than 6 feet above the floor level. Hose-connection valves shall be
equipped with a tight-fitting cap on a chain and having lugs for a span-
ner wrench, When the building is completely sprinklered, and class II
service is omitted, each standpipe outlet location shall be equipped with
a 2%-inch hose valve, a 2%-inch by 1%-inch reducer, and a cap with an
attached chain.

(h) Hose threads. All threads on hose connections shall be of national
standard dimensions.

Note: Section 213.15, Stats., requires that ail hose connections be fitted with the national
standard hose threads adepted by the natfonal fire protection association,

(i) Fire department conneciion. An approved fire department sia-
mese connection shall be installed on a 4-inch or larger pipe connection
with each standpipe system. The connection shall be marked “To
Standpipe”. The elevation of the connection shail be not less than 18
inches nor more than b feet above the sidewalk or ground. In buildings
with several standpipes, more than a single fire department siamese con-
nection may be required by the local fire department.

Note: The department recommends that the fire department connection be located as
close as possible to and within 160 feet of the fire department hydrant,

(j} Automatic water supply, An automatic water supply for a wet
standpipe system shall be designed to provide not less than the following
capacity from top ouflets at not less than 65 psi flowing pressure for a
period of 30 minutes: 500 gpm for a single standpipe; 750 gpm for 2 inter-
connected standpipes; 1,000 gpm for larger systems. Any of the following
supplies will be acceptable:

1. Public waterworks system where pressure and discharge capacity
are adequate;

2. Approved automatic fire pump {or pumps);

3. Pressure tank;

4, Gravity tank;

5. Approved manually controlled fire pump operated by remote con-
trol devices at each hose outlet; or

8. Reservoirs.

{k) Dry standpipes. If only one standpipe is required, a dry standpipe
may be used. A dry standpipe shall be limited to a single riser and shall
not exceed 150 feet in height.
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(4) Curass Il - FIrST-AID STANDPIPES. (a) Where required. First-aid
s;}andpci]pes shall be provided as required by the occupancy chapters of
this code.

Note: Seo ss, Ind 64.15, 556.33, 56.20 and 67.21.

(b) Number and location. Standpipes shall be sufficient in number so
that any part of every floor area, including basements, can be reached
within 30 feet by a nozzle attached to not more than 100 feet of hose
connected to a standpipe.

1. Hose outlets shall be located in occupied areas and preferably in
corridors or at interior columns.

{¢) Size. Norequired standpipe shall be less than 2 inches in diameter
for buildings 4 or less stories or 50 feet in height, and not less than 2%
inches in diameter for buildings exceeding 4 stories or 50 feet in height.

(d) Hose valves and connections. An approved 1%-inch hose valve
shall be located not more than 5 feet above the floor level. Where the
static pressure at any standpige hose outlet exceeds 100 psi, an approved
device shall be installed at the outlet to reduce the pressure with the
required flow at the outlet to not more than 100 psi.

(e) Hoses. Not more than 100 feet of hose shall be attached to each
outlet, Hoses shall be of an approved type, 1'4-inches in diameter, with
Yi-inch solid streamn or combination nozzle attached, and shall be located
in approved cabinets, racks or reels. In locations where the use of a solid
stream may contribute to the spread of fire by scattering the burning
material or where the existence of flammable Hquids make the use of
spray stream desirable, combination nozzles which give a spray or a solid
stream shall be provided instead of Y%:-inch nozzles.

(f) Water supply. An automatic water supply shall be provided, The
water supply shal! be designed for 100 gpm for 30 minutes with 66 psi
flowing pressure at the top outlet, The water supply may be from a city
connection, gravity tank, pressure tank or pump.

Note #1: The department will permit the domestic water supply to service class II atand-
pipes provided no intervening control valves are installed to interrupt the service of the
standpipe and a check valve is installed to prevent contamination of the domestic water
supply.

Noto #2: The department will permit pumps, other than fire pumps, provided the water
supply meets the requirements of s. Ind 51,21 {(4) ().

Note #3: Seo ch. H 62, Wis, Adm. Code, for requirements pertaining to cross connections.

(58) Crass III — COMBINED FIRE DEPARTMENT AND FIRST-AID STANDPIPES,
{a) Where permitted. The features of class I and I service may be com-
bined in a single system if served by an acceptable automatic water sup-
ply conforming to the requirements of sub. (3) ().

(b} Requirements. Class III standpipes shall conform to the require-
ments of ¢lass I service except that 12-inch outlets with a hose and 2%-
inch outlets shail be provided on each floor and shall be installed to the
requirements of the respective classes of service.

{6) COMBINED AUTOMATIC SPRINKLER AND STANDPIPE SYSTEM. (a) Defi-
nition. A combined system is a system where the vertical water piping
Register, December, 1981, No. 312
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serves both the automatic sprinkler system and the 2% -inch hose outlets
of the standpipes used by the fire department, The combined system
shall comply with the automatic sprinkler requirements of s. Ind 51,23
and the standpipe and hose requirements of s, Ind 51.21,

{b) Water supply and riser size, The minimum water supply and
riger size for a combined system shall comply with the requirements of
sub, (8) (f) and {j), except the minimum water supply for a combined
system for a completely sprinklered, light hazard occupancy building
shall be 500 gallons per minute, When the building is completely sprin-
klered, the risers may he sized by hydraulic calculations.

Note: NFPA No. 13—Standard for Installation of Sprinkler Systems, defines Hght hazard
accupancy as occupancies where the quantity and/or combustibility is low and fires with
relatively low rates of heat release are expected, such as: churches; clubs; educational; hoapi-
tals; institutional; libraries, except large atack rooms; museums; nursing or convalescent
homes; offices, including data processing; residential; restaurant seating areas; theaters and
auditoriums, excluding stages and prosceniums.

(¢) Connections. Each connection from a vertical riser of a combined
system shall be provided with an individual control valve of the same
size as the outlet.

(7) MamTeENANCE. Standpipe systems and eguipment, whether re-
quired by this code or not, shall be maintained in an operable condition,

History: 1-2-56; r. and recr. Register, December, 1978, No. 252, off. 1-1-77; am, (7), Regia-
ter, December, 1978, No. 276, eff. 1-1-79.

Ind 51.22* Fire extinguishers, (1) GeNERAL. All required fire extin-
guishers shall be approved by the department, and shall comply with the
prgv}isions of NFPA No. 10-1978 — Standard for Portable Fire Extin-
guishera.

(2) InsTALLATON. Fire extinguishers as specified in chs. Ind 54-62
shall be installed as specified in NFPA No. 10-1978 — Standard for
Portable Fire Extinguishers.

{3} Mainrenance, All portable fire extinguishers, whether required
by chs, Ind 54-62 or not, shall be maintained in operable condition as
spgc}ilfied in NFPA No. 10-1878 — Standard for Portable Fire Extin-
guishers.

History: 1-1-56; am. Register, Qctober, 1987, No. 142, eff, 11-1.87; r, and recr. Register,
Decembar, 1981, No, 312, eff. 1-1-82,

Ind 51.23 Automatic sprinklers. (1) GENERAL REQUIREMENTS, All re-
quired automatic sprinkler systems shall be designed and constructed in
accordance with NFPA No. 13, Standard for the Installation of Sprin-
kler Systems [Ind 51,27 (7a)]. Reinstallation of used sprinkler heads is
prohibited. Approved secondhand devices may be installed by special
permission of the department.

Note: The department will accept equipment, materials and devices listed or labeled by

Underwriters’ Laboratories or Factary Mutual. Other testing laboratories or inspection agen-
cies will be recognized as an approved agency if accepted in writing by the department,

(2) WATER suppLy. (a) Approved automatic water supplies for the
sprinkler system recognized by the department are listed below:

*See Appendix A for further explanatory material,
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1, City water main;
2. Gravity or pressure tank;
8. Ground storage reservoir; or

4, Natural bodies of water approved by the department (lakes, rivers,
streams, etc.).

{b) If the water supply has inadequate pressure, an approved fire
pump or tank shall be provided. The design and instailation of water
supply facilities for gravity tanks, fire pumps, reservoirs or pressure
tanks, and underground piping shall conform to NFPA No. 22, Standard
for Water Tanks for Private Fire Protection; NFPA No. 20, Installation
gfl‘ gen(trif;.igal Fire Pumps; and NFPA No. 24, Outside Protection {Ind

27 (7a)].

(3) BASEMENT SPRINKLERS. Every basement sprinkler system shall
also include sprinklers in all shafts (except elevator shafts) leading to
the story above. :

(4) FIRE DEPARTMENT CONNECTION, Every sprinkler system shall have
an approved siamese connection. The siamese connection shall be
marked and readily accessible to the fire department and shall conform
to the requirements of s, Ind 51,21 (3} (i).

(5) SPRINKLER ALARMS, Every sprinkler system shall be provided with

a suitable audible alarm. In all buildings over 60 feet in height, each

sprinkler system on each floor shall be equipped with a separate water
ow device connected to an alarm system.

{6) MainTENANCE, All installed automatic sprinkler systems, whether
required by chs. Ind 54-62 or not, shall be properly maintained for effi-
cient service as specified in NFPA No, 13A-1978 — Standard for the
Care and Maintenance of Sprinkler Systems, Employers or owners shali
be responsible for the condition of their sprinkler system and shall use
due diligence in kesping the system in good operating condition.

(7) PARTIAL AUTOMATIC SPRINKLER svsTEMS, The sprinkler system
shail be so installed and maintained as to provide complete coverage for
all portions of the building except where partial protection is specified
by this code.

(a) Exception. The department will permit any partial sprinkler sys-
tem containing 16 or less sprinkler heads to he connected to the domes-
tic water supply service or a firsi-aid standpipe, provided the connection
is equipped with an approved indicating valve and a check valve. The
water pressure and volume shall be adequate to supply the required flow
and the system shall be hydraulically caleulated. An audible alarm is
recommended. A fire department connection is not required,

Note: Seq chapter H 62, Wis. Adm. Code, for requirements pertaining to cross connections.

History: 1-2.56; r. and recr, Register, Decomber, 1974, No. 228, off. 1-1-75; cr. (1) {a),
Rogister, Decomber, 1976, No, 252, eff. 1-1-77; am. (6), Regiater, Decomber, 1981, No, 312,
eff, 1.1-82,
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Ind 51.24 Fire alarin systems. Interior fire alarm systems required
under ss. Ind 54,17, 56.19 and 57.17 shall be designed and constructed in
conformity with the following requirements:

(1) All such alarm systems shall consist of operating stations on each
floor of the building, including the basement, with bells, horns, or other
approved sounding devices which are effective throughout the building.
The system shall be so arranged that the operation of any one station
will actuate all alarm devices connected to the system except in the case
of a presignal system. Fire alarms shall be readily distinguishable from
any other signalling devices used in the building. A system designed for
fire alarm and paging service may be used if the design is such that fire
alarm signals will have precedence over all others;

{a) In all buildings where a fire alarm system and a complete auto-
matic sprinkler system are required, a water flow detecting device shall
be provided to actuate the fire alarm system.

(2) Every fire alarm system shall be electrically operated or activated
by non-combustible, nontoxic gas, Electrically operated systems shall be
operated on closed circuit current under constant electrical supervision,
so arranged that upon a circuit opening and remaining open or in case of
a ground or short circuit in the undergrounded conductor, audibie
trouble signals will be given instantly, Gas-activated systems shall be
mechanically supervised and under constant gas pressure, so arranged
that in case of a pressure drop an audible trouble signal will be given
instantly. Means shall be provided for testing purposes;

(3} {(a) Except as provided in par, (b}, coded fire alarm systems shall
be provided in buildings more than 3 stories in height and the systems
shall be so arranged that the code transmitted shall indicate the location
and story of the strueture in which the signal originated;

_(b) The department shall approve noncoded continuous sounding
fire alarm systems under constant electric or gas activated supervision
in apartment buildings.

(4) Operating stations shall be prominently located in an accessible
position at all required exit doors and required exit stairways, Operating
stations shall be of an approved type and shall be conspicuously identi-
fied. All such operating stations shall be of a type, which after being
operated, will indicate that an alarm has been sent therefrom until reset
by an authorized means. {(Operating stations having a “Break Glass”
panel will be acceptable. On coded systems having a device to perma-
nently record the transmission of an alarm, “Open Door” type stations
may be used). The fire alarm operating stations shall be mounted not
Iess than 3 feet nor more than 4 feet above the finished floor as measured
from the floor to the center of the box;

(58) All such alarm systems shall be tested at least once a week and a
record of such tests shall be kept;

(6) Existing fire alarm systems that are effective in operation will he
accepted if approved by the department;

(7) The gas for operation of non-combustible, non-foxic gas activated
fire alarm systems shall be supplied from approved pressure eylinders
Register, Decomber, 1981, No. 312
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on the premises. The cylinders shall have sufficient capacity and pres-
sure to properly operate all sounding devices connected to the system for
a period of not less than 10 minutes, Cylinders shall be removed for
recharging immediately after use and shall be replaced by fully charged
cylinders;

{8) Spare cylinders shall be kept on the premises at all times for im-
mediate replacement and separate eylinders for testing shall be incorpo-
rated in the systemn;

{9} Tubing in connection with non-combustible, non-toxic gas acti-
vated fire alarm systems shall be installed in rigid metal conduit, flexible
metal conduit, or surface metal raceways where subject to mechanical
inﬂurg. Non-corrosive metallic tubing not less than 3/16” in diameter
which will withstand a bursting pressure of not less than 500 pounds per
square inch shall be used, The maximum length of 3/16” tubing shall
not exceed 300 feet between charged cylinders, All tubing and other
component parts shall be installed by skilled workers in accordance with
the provisions of this code; and

Note: See Wisconsin State Electrical Code, Volume 2, ch. ILHR 16, Wis. Adm. Code.

(10) MamnvtenaNcE, All fire alarm systems, whether required by this
code or not, shall be maintained in an operable condition,

History: 1-2-66; am. (4) (a), Register, November, 1963, No. 95, eff. 12-1-63; am. Register,
August, 1984, No. 104, eff. 9-1.64; r. (10), (11) and (12}, Register, December, 1975, iNo. 240,
eff. 1-1-78; cr. (1) {(a) and am, intro. and (2), Register, Decamber, 1876, No, 252, off. 1.1-77;
am., {intro.) and (4}, r. (3} (a), Register, January, 1980, Na. 289, eff. 2-1-80; am. (3) and (8},
cr, (10}, Register, Decomber, 1981, No, 312, eff, 1-1-82,

Ind 51.245 Smoke detectors. (1) GENERAL REQUIREMENTS. All re-
quired smoke detectors shall be approved by the department and shall
comply with the provisions of NFPA No. 72E-1978 — Standard on Au-
tomatic Fire Detectors or NFPA No. 74-1980 — Household Fire Warn-
ing Equipment,

(2) InsTaLLATION. Smoke detectors and smoke detector systems shall
be installed in accordance with the provisions of NFPA No. 72E-1978 —
Standard on Automatic Fire Detectors or NFPA No. 74-1980 — House-
hold Fire Warning Equipment and in accordance with the manufac-
turer's directions and specifications,

{8) MaTENANCE. (a) The owner shall be responsible for maintaining
th(ﬂi smoke detectors and the smoke detection system in good working
order.

(b) Tenants shall be responsible for informing the owner, in writing,
of any smoke detector malfunction, including the need for a new battery,

{c) The owner shall have 5 days upon receipt of written notice from
the tenant to repair or replace the smoke detector or replace the battery.
The owner shall replace batteries at the beginning of a new lease and at
least annually.

{d) The owner shall furnish to the tenant written notice of the respon-
sibilities of the tenant and the obligations of the owner regarding smoke
detector maintenance.

History: Cr. Register, Decomber, 1981, No. 312, off, 1-1-82,
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Ind 51.25 Adoption of ASTM standards. Pursuant to s. 227.025,
Stats., the attorney general and the revisor of statutes have consented to
the incorporation by reference of the following standards of the Ameri-
can Society of Testing and Materials (ASTM), 1916 Race Street, Phila-
delphia, PA 19103. Copies of the standards in reference are on file in the
offices of the department, the secretary of state, and the revisor of stat-
utes,

(1) GENERAL REQUIREMENTS FOR ROLLED STEEL
PLATES, SHAPES, SHEET PILING AND BARS FOR STRUC-
TURAL USE. Part 4 ASTM Designation AB-80a.

(2) STRUCTURAL STEEL. Part 4 ASTM Designation A36-77a.

(3) COLD-DRAWN STEEL WIRE FOR CONCRETE REIN-
FORCEMENT. Part 4 ASTM Designation A82-79.

(4) ZINC-COATED (GALVANIZED) IRON OR STEEL FARM-
FIELD AND RAILROAD RIGHT-OF-WAY WIRE FENCING., Part 3
ASTM Designation A116-73 (1978).

(6) ZINC COATING (HOT-DIP) ON IRON AND STEEL HARD-
WARE. Part 3 ASTM Designation A153-80.

(6) DEFORMED AND PLAIN BILLET-STEEL BARS FOR CON-
CRETE REINFORCEMENT. Part 4 ASTM Designation A615-81.

(7) RAIL-STEEL DEFORMED AND PLAIN BARS FOR CON-
CRETE REINFORCEMENT., Part 4 ASTM Designation A616-79.

(8) AXLE-STEEL DEFORMED AND PLAIN BARS FOR CON-
CRETE REINFORCEMENT. Part 4 ASTM Designation AG17.-79.

{9) GYPSUM, Part 13 ASTM Designation C22-77.

(10) CHEMICAL ANALYSIS OF LIMESTONE, QUICKLIME,
AND HYDRATED LIME. Part 13 ASTM Designation C25-79,

(11) STRUCTURAL CLAY LOAD-BEARING WALL TILE. Part
16 ASTM Designation C34-62 (1976).

(12) COMPRESSIVE STRENGTH OF CYLINDRICAL CON-
CRETE SPECIMENS. Part 14 ASTM Designation C39-72 (1979).

{13) OBTAINING AND TESTING DRILLED CORES AND
SAWED BEAMS OF CONCRETE. Part 14 ASTM Designation 042-77,

{14) SAMPLING, INSPECTION, PACKING, AND MARKING QOF
%E%JESAND LIMESTONE PRODUCTS, Part 13 ASTM Designation

(16) GYPSUM PARTITION TILE OR BLOCK, Part 13 ASTM
Designation C52-b4 (1977},

05(51%)5 CONCRETE BUILDING BRICK. Part 16 ASTM Designation

{17) STRUCTURAL CLAY NON-LOAD-BEARING TILE, Part 16
ASTM Designation C66-71 (1976).
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(18) STRUCTURAL CLAY FLOOR TILE. Part 16 ASTM Designa-
tion Ch7-57 (1978).

(19) BUILDING BRICK (SOLID MASONRY UNITS MADE
FROM CLAY OR SHALE}. Part 16 ASTM Designation C62-75a.

(18a) REFRACTORIES FOR INCINERATORS AND BOILERS.
Part 17 ASTM Designation C64-72 (1977).

(20) SAMPLING AND TESTING BRICK AND STRUCTURAL
CLAY TILE. Part 16 ASTM Designation C67-78.

{21) HOLLOW LOAD-BEARING CONCRETE MASONRY
UNITS. Part 16 ASTM Designation C30-75.

(22) MASONRY CEMENT. Part 13 ASTM Designation C91-78,

{23) ABSORPTION AND BULK SPECIFIC GRAVITY OF NATU-
RAL BUILDING STONE. Part 19 ASTM Designation C97-47 (1977).

{(24) MODULUS O RUPTURE OF NATURAL BUILDING
STONE. Part 19 ASTM Designation C92-52 (1976).

{24a) GROUND FIRE CLAY AS A REFREACTORY MORTAR
FOR LAYING-UP FIRECLAY BRICK. Part 17 ASTM Designation
C105-47 (1976).

(25) PHYSICAL TESTING OF QUICKLIME, HYDRATED LIME,
AND LIMESTONE, Part 13 ASTM Designation C110-76a.

(28) SAMPLING AND TESTING CONCRETE MASONRY
UNITS. Part 16 ASTM Designation C140-75,

{29) AGGREGATE FOR MASONRY MORTAR. Part 16 ASTM
Designation C144-76.

(30) SOLID LOAD-BEARING CONCRETE MASONRY UNITS.
Part 16 ASTM Designation C145-75.

(31) PORTLAND CEMENT. Part 14 ASTM Designation C150-80,

(32) COMPRESSIVE STRENGTH OF NATURAL BUILDING
STONE., Part 19 ASTM Designation C 170-50 (1976).

(33) HYDRATED LIME FOR MASONRY PURPOSES. Part 13
ASTM DBesignation C207-79.

(34) MORTAR FOR UNIT MASONRY. Part 16 ASTM Designation
C270-80a.

(86) GYPSUM CONCRETE, Part 13 ASTM Designation C317-786.

(36) MICROSCOPICAL DETERMINATION OF AIR-VOID CON-
TENT AND PARAMETERS OF THE AIR-VOID SYSTEM IN
HARDENED CONCRETE. Part 14 ASTM Designation C457-71.

(37) CHEMICAL ANALYSIS OF GYPSUM AND GYPSUM
PRODUCTS. Part 13 ASTM Designation C471-786.

(38) PHYSICAL TESTING OF GYPSUM PLASTERS AND
GYSUM CONCRETE. Part 13 ASTM Designation C472-79.
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(39) PHYSICAL TESTING OF GYPSUM BOARD PRODUCTS,
GYPSUM LATH, GYPSUM PARTITION TILE OR BLOCK, AND
PREgAST REINFORCED GYPSUM SLABS. Part 13 ASTM Designa-
tion C473-76a.

(40) MORTAR AND GROUT FOR REINFORCED MASONRY.
Part 16 ASTM Designation C476-71 (1976).

(41) HOLLOW BRICK (HOLLOW MASONRY UNITS MADE
FROM CLAY OR SHALE). Part 16 AST'M Designation C652-77.

{42) TEST FOR RESISTANCE OF CONCRETE TO RAPID
FREEZING AND THAWING. Part 14 ASTM Designation C666-80.

(43) ESTABLISHING STRUCTURAL GRADES AND RELATED
ALLOWABLE PROPERTIES FOR VISUALLY GRADED LUMBER.
Part 22 ASTM Designation D245-74,

(44) EVALUATING THE PROPERTIES OF WOOD-BASE FIBER
fI\)ND PARTICLE PANEL MATERIALS. Part 22 ASTM Designation
1037-78.

(46) TESTING PILES UNDER AXIAL COMPRESSIVE LOAD,
Part 19 ASTM Designation D1143-81.

(46) CONDUCTING STRENGTH TESTS OF PANELS FOR
BUILDING CONSTRUCTION. Part 18 ASTM Designation E72-77.

(47) 'TEST FOR SURFACE BURNING CHARACTERISTICS OF
BUILDING MATERIALS. Part 18 ASTM Designation E84-80.

(48) FIRE TESTS OF ROOF COVERINGS, Part 18 ASTM Designa-
tion E108-80a.

(49) FIRE TESTS OF BUILDING CONSTRUCTION AND MATE-
RIALS, Part 18 ASTM Designation [£119-80.

(50) TEST FOR BEHAVIOR OF MATERIALS IN A VERTICAL
TUBE FURNACE AT 750° C. Part 18 ASTM Designation E136-79,

(1) TEST FOR BOND STRENGTH OF MORTAR TO MA-
SONRY UNITS. Part 18 ASTM Designation E149-76.

(62} FIRE TESTS OF DOOR ASSEMBLIES. Part 18 ASTM
Designation E152-80.

(53) FIRE TESTS OF WINDOW ASSEMBLIES. Part 18 ASTM
Designation E163-80.

(p3a) TEST FOR RATE OF AIR LEAKAGE THROUGH EXTE-
RIOR WINDOWS, CURTAIN WALLS AND DOORS. Part i8 ASTM
Designation F283-73.

(54) TESTS FOR COMPRESSIVE STRENGTH OF MASONRY
PRISMS. Part 18 ASTM Designation E447-74.
Register, Decomber, 1981, No, 312
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(66) TEST FOR CRITICAL RADIANT FLUX OF FLOOR COVER-
ING SYSTEMS USING A RADIANT HEAT SOURCE, Part 18 ASTM
Designation E648-78.

History: Cr. Register, October, 1967, No. 142, eff. 11.1-67; cr. (88) to (93), Register,
February, 1971, No. 182, eff. 7-1-71; r, (88) to (93) eff. 8-1-71 and recr. (88) to (93) eff, 1-1.
72, Register, July, 1971, No. 187; r. and recr., Register, July, 1974, Wo, 223, off. 1-1-75; am,
{43}, Register, December, 1878, No. 2786, eff. 1-1-79; cr, {55), Register, May, 1980, No. 253,
off. 8-1-80; am. Register, Decembet, 1981, No. 312, eff. 1-1.82,

Ind 51.26 Adoptien of ACI Standards. Pursuant to s. 227.025, Stats.,
the attorney general and the revisor of statutes have consented to the
incorporation by reférence of the following standards of the American
Concrete Institute (ACI), P. 0. Box 19150, Detroit, Michigan 48219,
Copies of the standards in reference are on file in the offices of the de-
partment, the secretary of state, and the revisor of statutes,

{I}) BUILDING CODE REQUIREMENTS FOR REINFORCED
CONCRETE. ACI 318-77.

History: Cr. Register, October, 1967, No. 142, off. 11-1-87; r. and recr., Register, July, 1974,
No. 223, off, 1-1-76; am. {intro.) and (1), Register, January, 1980, No. 289, eff, 2-1-80; r. (2)
and .(3), Register, Decembaer, 1981, No. 312, off. 1-1-82,

Ind 51.27 Adoption of miscellaneous standards. Pursuant to s.
227.025, Stats., the attorney general and the revisor of statutes have con-
sented to the incorporation by reference of the following standards.
Copies of the standards in reference are on file in the offices of the de-
partment, the secretary of state, and the revisor of statutes.

{1} Aluminum Association, 818 Conneéticut Avenue, N.W., Washing-
ton, DC 20006, SPECIFICATIONS FOR ALUMINUM STRUC-
}:URIES, Aluminum Construction Manual, Section 1, third edition,

pril, 1976.

(2) American Institute of Steel Construction, 400 North Michigan
Ave., Chicago, Illinois 60611, SPECIFICATION FOR THE DESIGN,
FABRICATION AND ERECTION OF STRUCTURAL STEEL FOR
BUILDINGS, November 1, 1978; and COMMENTARY ON THE
SPECIFICATIONS FOR THE DESIGN, FABRICATION AND
ERECTION OF STRUCTURAL STEEL FOR BUILDINGS, Novem-

er 1, 1978,

(3) American Institute of Timber Construction, 333 West Hampden
Ave., Englewocod, Colorado 80110, STANDARD SPECIFICATIONS
FOR STRUCTURAL GLUED LAMINATED TIMBER OF SOFT-
WOOD SPECIES, AITC 117-79 — DESIGN; STANDARD SPECIFI-
g?'i‘réollfg'zg(m HARDWOOD GLUED LAMINATED TIMBER,

{(4) American Iron and Steel Institute, 1000 16th St., NW, Washing-
ton, DC 20036, SPECIFICATION FOR THE DESIGN OF COLD-
FORMED STEEL STRUCTURAL MEMBERS, September 3, 1980,
edition; STAINLESS STEEL COLD-FORMED STRUCTURAL DE-
SIGN MANUAL 1974 edition; MANUAL FOR STRUCTURAL AP-
PLICATIONS OF STEEL CABLES FOR BUILDINGS, 1973 edition.

(B) American National Standards Institute, Inc., 1430 Broadway,
New York, NY 10018, SPECIFICATION FOR REINFORCED GYP-
Register, December, 1881, Ne., 312
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SUM CONCRETE, ANSI A59,1-1968 (R-1972}; SPECIFICATION
FOR VERMICULITE CONCRETE ROQFS AND SLABS ON
GRADE, ANSI A122.1-1965; PERFORMANCE SPECIFICATIONS
AND METHODS OF TESTING FOR SAFETY GLAZING MATERI-
ALS USED IN BUILDINGS, ANSI Z97.1-1975.

(6) American Welding Society, 2501 NW 7th Street, Miami, Florida
33125, STRUCTURAL WELDING CODE, AWS D1.1-81; SPECIFI-
%A%‘ION FOR WELDING SHEET STEEL IN STRUCTURES, AWS

1.3-78,

(6a) American Wood Preservers Bureau, 2772 S. Randolph 8t., P.O.
Box 6085, Arlington, Virginia 22208, STANDARD FOR SOFTWOOD
LUMBER, TIMBER AND PLYWQOD PRESSURE TREATED
WITH WATER-BORNE PRESERVATIVES FOR ABOVE GROUND
USE, AWPB standard LP-2, 1980; STANDARD FOR SOFTWOOD
LUMBER, TIMBER AND PLYWOOD PRESSURE TREATED
WITH WATER-BORNE PRESERVATIVES FOR GROUND CON-
TACT USE, AWPB standard LP-28, 1980; QUALITY CONTROL
PROGRAM FOR SOFTWOOD LUMBER, TIMBER AND PLY-
WOOD PRESSURE TREATED WITH WATER-BORNE PRESERV-
ATIVES FOR GROUND CONTACT USE IN RESIDENTIAL AND
Lé(‘bHT COMMERCIAL FOUNDATIONS, AWPB standard FDN,
1980,

{7a) National Fire Protection Association, Batterymarch Park,
Quiney, Mass, 02269; STANDARD FOR PORTABLE FIRE EXTIN-
GUISHERS, NFPA No. 10-1878; STANDARD FOR THE INSTALLA-
TION OF SPRINKLER SYSTEMS, NFPA No, 13-1980; STANDARD
FOR THE CARE AND MAINTENANCE OF SPRINKLER SYS-
TEMS, NFPA No. 13A-1978; STANDARD FOR THE INSTALLA-
TION OF CENTRIFUGAL FIRE PUMPS, NFPA Ne. 20-1980; STAN-
DARD FOR WATER TANKS FOR PRIVATE FIRE PROTECTION,
NFPA No. 22-1978; STANDARD FOR OUTSIDE PROTECTION,
NFPA No. 24-1977; STANDARD FOR THE INSTALLATION OF
OIL-BURNING EQUIPMENT, NFPA No. 31-1978; NATIONAL
FUEL GAS CODE, NFPA No. 54-1974; STANDARD FOR CENTRAL
STATION PROTECTIVE SIGNALING SYSTEMS, NFPA No, 71-
1977; STANDARD FOR AUXILIARY PROTECTIVE SIGNALING
SYSTEMS, NFPA No, 79B-1979; STANDARD FOR REMOTE STA-
TION PROTECTIVE SIGNALING SYSTEMS, NFPA No. 72C-1975;
STANDARD FOR PROPRIETARY PROTECTIVE SIGNALING
SYSTEMS, NFPA No. 72D-1979; STANDARD ON AUTOMATIC
FIRE DETECTORS, NFPA No. 72E-1978; STANDARD FOR
HOUSEHOLD FIRE WARNING EQUIPMENT, NFPA No. 74-1980;
MANUAL ON CLEARANCES FOR HEAT PRODUCING APPLI-
ANCES, NFPA No, 30M-1976; STANDARD FOR THE INSTALLA-
TION OF AIR CONDITIONING AND VENTILATING SYSTEMS,
NFPA No. 80A-1981; STANDARD FOR CHIMNEYS, FIREPLACES
AND VENTS, NFPA No. 211-1980,

(8) National Forest Products Association, 1619 Massachusetts Ave.
NW, Washington, D.C. 20036, NATIONAL DESIGN SPECIFICA-
TION FOR WOO0D CONSTRUCTION, 1977 edition, with amendments
to sections 2.2,6.3, 4.1.7 and 4.2.2, including DESIGN VALUES FOR
WOOD CONSTRUCTION, a July, 1981 supplement to the 1977 edition
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of National Design Specification for Wood Construction; THE ALL-
WEATHER WOOD FOUNDATION SYSTEM, BASIC REQUIRE.-
MENTS, Technical Report No. 7, Revised 1976, with amendments to
section 6.7, including Supplement to Technical Report No. 7, dated
June 1, 1977, with amendments to Article 3.3.1 of section 3.3.

(9) Steel Joist Institute, 1703 Parnum Blvd,, Suite 204, Richmeond,
Virginia 23229, STANDARD SPECIFICATIONS, I.OAD TABLES
ggé) WEIGHT TABLES FOR STEEL JOISTS AND JOIST GIRD-

’ S, 1981,

(10) Truss Plate Institute, Inc., 2400 East Devon Street, Des Plaines,
Ilinois 60018, DESIGN SPECIFICATION FOR METAL PLATE
CONNECTED WOOD TRUSSES, TPI-78.

{11) American Plywood Association, 7011 South 19th Street, Ta-
coma, Washington 98460, U.S. PRODUCT STANDARD FOR CON-
STRUCTION AND INDUSTRIAL PLYWQOD, PS 1-74.

History: Cr. Register, July, 1974, No. 223, off. 1-1-75, am. {5) and (10), cr. (7a), Register,
Decomber, 1974, No. 228, eff. 1-1-75; am. (2) and r. (7), Registor, December, 1976, No. 252,
eff. 1-1-77; cr. (8a) and am, (8), Register, December, 1978, No. 276, eff, 1-1-79; am. {10),
Register, February, 1879, No. 278, eff. 8-1-79; am. (2), {8), (7a), (9) and (10), Register,
January, 1980, No, 289, eff. 2-1-80; am, (1) and (3) to {10), r. and recr. (11), Register,
Decomber, 1881, No. 312, off, 1-1-82,
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