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Chapter Ind 50
SCOPE OF BUILDING CODE

Ind 50,001 New buildings and ud- Ind 50.04 Local regulations
ditlons Ind 50.10 Approval of plana and

Ind 50,01 Alterationa speclications

Ind 50,02  Change of use Ind 50.11 Evidence of approval

End 50,03 Exemption from eode Ind 50,12  Approval of materials,
requirements methods and devices

Ind 50.001 Application, (1) NEW BUILDINGS AND ADDITIONS. This
code shali apply to all new buildings, structures, and also to additions
to existing buildings and structures, except as in section Ind 50.03.

(2) EXIsTING BUILDINGS. Buildings and structures erected prior
to the effective date of the first building code (QOctober 9, 1914} shall
comply with the general orders on existing buildings, issued by the
industrial commission.

Ind 50.01 Alterations. This code shall also apply to all alterations
in any building or structure which aifects the structural strength, fire
hazard, exits, lighting or sanitary condition of any new or existing
building or structure. This code does not apply to ordinary non-
steuctural changesg or minor repairs necessary for the maintenance of
any building or structure,

Ind 50.02 Change of use. (1} When the use of a building or atrue-
ture is changed and the requirements for the new use are more
stringent than those for the previous use then such building or
structure shall be made to comply with the requirements for the new
use as provided in thia code,

{2) If, upon an inspection of a building or structure, it is found
that its use was changed since the effective date of the first building
code (October 9, 1914) and that it does not comply with the require-
ments of the building code in effect at the time of such change, it
shall then be mada te comply with the code requirements in effect at
the time of change in use.

Ind 50.03 Exemption from code requirements. This code does not
apply to the following buildings:

(1) Dwellings, and outbuildings in connection therewith, such as
barns and private garages,

(2) Apartment buildings used exclusively as the residence of not
more than 2 families,

(3) Buildings used exclusively for agricultural purposes which
are not within the limits of a city or an incorporated village,

(4) Temporary buildings or sheds used exclusively for construc-
tion purposes, not exceeding 2 stories in height, and not used for
living quarters,

Ind 50.04 Local regulations, This eode shall not limit the power
of cities, villages and towns to make, or enforce, additionaj or more
stringent regulations, provided the same do not conflict with this
¢code or with any other order of the industrial commission,
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b

ENFORCEMENT

Ind 50.10 Approval of plans and specifications. (1) Complete plans
and specifications for all buildings and structures in the following
classfizations shall be submitted to the industrial commission for
approval before letting contracts or commencing work,

(a) Theaters and assembly halls,

{b) Schools and other places of instruction,

{e)} Apartment buildings, hotels and places of detention,
{d) Hazardoua occupancies.

(e) Factories, office and mercantile buildings,

{2) The submission of plans and specifications for factories, office
and mercantile buildings containing lesg than 50,000 cubic feet total
volume i3 waived, providing they have no floor or roof spans greater
than 30 feet and are not more than 2 stories high. Buildings, how-
ever, for which submission of plans and specifications are waived
shall comply with the requirements of this code. ’

(3) All ptans shall be submitted in triplicate and work shall not be
started until plans are approved. The following data shall be a part
of, or shall accompany, all plans submitted for approval.

{a) The location and grades of adjoining streets, alleys, lot lines
and any other buildings vn the same lot or property.

{b) Name of owner,

(¢} Intended use or uses of all rooms, and the number of persons
to be aceommodated therein.

{d) Assumed bearing value of soil.

(e) Assumed live loads.

(f) Assumed dead loads, itemized,

{g) Assumed unit stresses for structural materials.

(h) Stress diagrams for all trusses.

(i} Typical calculations for slabs, beams, gitders and columns.

(4) Complete structural caleulationg shall be furnished upon re-
quest of the industrial commission or other authorized approving
official. All plans and specificationas shall be sealed or stamped by a
registered architeet or professional engineer, or signed by any other
designer,

{5} Th's order shatl apply to additions and alterations, as well as to
new buildings, and shall also apply to all ¢ases where there is a
change of eccupancy or use of a building.

(6) In cities where plang are examined, and building permitg are
issued, by a city building official in 2 manner approved hy the indus-
trial commission, additional approval by the industrial commission
is not required,

(7) This order sha'l not apply to sanitary appliances, such ag water
supply and sewage disposal systems, chemical and septic toilets, and
similar equipment, which shall be submitted for approval. and in-
stalled, in accordance with the regulations of the state board of
health.
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WISCONSIN ADMINISTRATIVE CODE 3

(8) After being approved, plans and specifications shall not be
changed in any respect which may involve any previsions of this
code, except with the written congent of the approving official.

{a) The approval of a plan or specification is not to be construed
ag the assumption of any responsibility for the design.

Ind 50.11 Evidence of approval. The architect, professional engi-
neer, builder or owner shall keep at the building one set of plana
bearing the stamp of approval,

Ind 50.12 Approval of materials, methods and devices. All mate-
rials, methods of construction and devices designed for use in the
construetion, alteration or equipment of buildings or structures
under this code and not specifically mentioned in this code shall not
be so used until approved in writing by the industrial commission, ex-
cept sanitary appliances, which shall be approved in accordance with
the state plumbing code jssued by the state board of health. The
data, tests and other evidence necessary to prove the merits of such
material, method of construction or device shall be determined by the
industrial commission,
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Chapter Ind 51
DEFINITIONS AND STANDARDS

Ind 51.001 Fire-resiastive con- Ind 51.10 Fire-resistive windows
struction Ind 51.11 Glass block
Ind 51.01 Mill construction Ind 51.12 Helght of building
Ind 51.02 Ordinary construction Ind 5113 DBasema2nt; first floor;
Ind 51.03 Frame construction number of stories
Ind 51.04 Fire-resistive stand- Ind 51.14 Street; alley; court
ards; structural mem- Ind §1.15 Standard exit
bers Ind 51,16  Stalrways
Ind 51.06 Fire-resistive stand- Ind 51.17 Smokeproof stair tower
ards; walls and parti- Ind 51,18 Interlor enclosed stair-
tiona way
Ind 61.08 Fire-reslative floor 1Ind 51,19 Horizontal ecxit
construction Ind 51.20 Fire escapes
Ind 51,07 Fire-retardent roof Ind 51.21 Standpipes
coverings Ind 61,22 Fire extinguishers
Ind 51.08 Occupancy separationd Ind 51,23 Automatic sprinklers
Ind 51.09 Flre-resistive doors Ind 51.24 Fire alarm aystems

Ind 51.001 Fire-resistive construction, (1) A building is of fire-
resistive construetion if all the walls, partitions, piers, columns, floors,
ceilings, roof and stairs are built of incombustible material, except
as hereinafter provided, and if all metallic structural members are
protected by an incombustible fire-resistive covering, all as specified
in this order.

(2) All exterior and inner court walls shall be of not less than 4-
hour fire-resistive construction, as specified in section Ind 51.05, ex-
cept that non-load bearing exterior walls which face streets, alleys,
outer or inner courts 20 feet or more in width may be constructed of
incombustible panels of not less than 1-hour fire-resistive construction.

(a) Non-load bearing exterior walls which face streets, alleys,
outer or inner courts 30 feet or more in width may be constructed of
incombustible panels with no fire-resistive rating,

(3) Interior partitions shall be constructed of incombustible
materials, except that dividing partitions in stores, offices, and
similar places not exceeding 3,000 square feet in area, occupied by
one tenant only, may be constructed of wood panels or similar light
consgtruction,

(a) Partitions entirely within apartments having a floor area of not
more than 800 square feet shall be of 1-hour fire-resistive construc-
tion but such partitions may be constructed with wood studs as speci-
fied in section Ind 51.05. Doors in such partitions may be wood panel
doors,

(4) Enclosures for elevator or dumb-waiter shafts, vent shafts,
stair wells, waste paper chutes and other similar vertical shafts shall
be of 2-hour fire-resistive construction as specified in section Ind
51.05, with all interior openings therein protected by fire-resistive
doors or windows as specified in section Ind 51.09,

(5) Structural framework shall be of structural steel or reinforced
concrete. All structural steel members, not including structural mem-
bera for elevators and elevator enclosures shall be thoroughly fire-
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6 INDUSTRIAL COMMISSION

protected with not less than 4-hour tire.resistive protection for
columns, beams and givders and 3-hour fire-resistive protection for
floors, for all buildings move than 8 stories or 85 feet in height;
and with not less than 3-hour fire-resistive protection for columns,
beams and girders and 2-hour fire-resistive protection for floors,
for all buildings which are 8 stories or 85 feet or less in height. All
such fire-resistive protection shall be as specified in section Ind 51.04,

(8) All reinforced concrete columns, beams and girders shall be
thoroughly fire-protected with 4-hour fire-resistive protection, and all
floors, joists and slabs shall be thoroughly fire-protected with not less
than 3-hour fire-resistive protection for all buildings more than 8
stories or 85 feet in height; and with not less than 3-hour fire-
resistive protection for columns, beams and girders and 2-hour fire-
resistive protection for all floors, joists and slabs, for all buildings
which are 8 stories or 85 feet or less in height. All such fire-resistive
protection shall be as specified in seetion Ind 51.04, '

{7} Floor construction shall eonsist of any approved floor system
providing not less than 3-hour fire-resistive construction for all build-
ings more than 8 stories or 85 feet in height; and providing not less
than 2-hour fire-resistive construction, for buildings which are 8
stories or 856 feet or less in height, All such fire-resistive protection
shall be as specified in section Ind 51.06.

{8) Roofs shall be constructed as specified for floors, except that
wood sheathing of not less than 2 inch nominal thickness may be
used for buildings not more than 8 stories or 85 feet in height when
ali of such sheathing is more than 25 feet distant from any floor,
baleony or gallery, or wood sheathing of not less than 1 inch nominal
thickness may be used at any distance not exceeding 5 feet from a 2-
hour fire-resistive attic floor, and when such sheathing is covered on
the outside by a fire-retardent roof covering, except as provided
under occupancy requirements.

(9) Stairs and stair platforms shall be constructed of reinforced
concrete, iron or steel. Brick, concrete, marble, tile, terrazzo or other
hard incombustible materials may be used for the finish of treads
and risers.

(10} Doors and windows may be of wood except as otherwise
specified under occupancy requirements and in sections Ind 51.17, Ind
al.19, Ind 51.20 and Ind 52.01.

(11} Projections from the building, including bays, oriels, and
penthouses, together with other roof structures shall be constructed
of incombustible material as specified in this order.

(12) Wood may be used for finished floors and also for trim, in-
cluding picture molds, chair rails, wainscoting and baseboards, if
spaces between wood sleepers and wood grounds are fire-stopped
with incombustible materials, )

{13) Acoustical materials may be used on ceilings and on walls
from a level of 6 feet above the floor provided they are attached
directly thereto, and all spaces between wood grounds are fire-stopped
with incombustible materials.

1listorys 1-2-G6; am. (2)}: (2){a): (3): (3)(a); Register. June, 1956,
No. 6; eff. 7-1-58.

1-2-56
Buliding Code

YK




WISCONSIN ADMINISTRATIVE CODE T

" Ind 51.01 M construction. (1} In a building of mill construction
tha structural frame shall consist of steel or iron which shall be
fire-protected, of reinforced concrete, of masonty, or of heavy timbers,
except that in buildings not exceeding one story in height the struc-
tural steel or iron may have the fire-protection omitted.

(2) Exterior and court walls shall be 2-hour fire-resistive con-
struction as specified in section Ind 51.05, except that non-load hear-
ing exterior walls which face streets, alleys, outer or inner courts 20
feet or more in width may be constructed of incombustible panels
of not less than 1-hour fire-resistive construction.

{a) Non-load bearing exterior walls which face streets, alleys,
outer or inner courts 30 feet or more in width may be constructed of
incombustible panels with no fire-resistive rating.

(3) All weood columns in the structural frame shall be directly
superimposed, one above the other, and shall be provided with steel or
¢ast iron caps, unless the floor or roof beams and girders are carried
on blocks securely fastened to the columns and with the loads trans-
mitted to the columns by metal ring or similar type connectors, or
by caps of otherwise suitable material, They shall not rest on wood
bolsters or floor timbers, Wood bolsters may be used to support roof
timbers, No wood column shall be less than 8 inches nominal in its
least dimension, and no beam, girder or joist shall be less than 6
Inches nominal in its least dimension nor less than 45 gquare inches
in cross-sectional area. In no case shall masonry or reinforced con-
crete be supported on wood construction except tile or concrete floor
finishes not more than 38 inches in thickness.

(4) For structural steel or iron members, the fire-protection shall
be not less than 3-hour fire-resistive protection for columns and not
less than 2-hour fire-resistive protection for beams, girders and floor
systems, ag specified in section Ind 51.04.

(6) All reinforcement in concrete columns shall be fire-protected
with not less than 3-hour fire-resistive protection, and all joists,
beams, girders, slahs and stee] floors with not lesa than 2-hour fire-
resistive protection outside of all steel reinforcing as specified in
section Ind 51.04.

{6) Wood floor construction shall be of tongued and grooved, or
splined lumber not less than 3 inches nominal thickness, with a top
layer of flooring of one inch nominal thickness laid thereon, or of
solid lumber placed on edge and securely spiked together to make a
floor not less than 4 inches nominal thickness.

{7) Roof eonatruction shall be as specified for Aoors, except that
the minimum nominal thickness shall be 2 inches. Roof coverings
shall be a fire-retardent roofing as specified in section Ind 51.07 and
shall be required over all combustible roof construction.

(8) Enclosures for elevator or dumb-waiter shafts, vent shafts,
stair wells, waste paper chutes, and other similar vertical shafts
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shall be of 2-hour fire-resistive constiuction as specified in section Ind
51.05, with all interior openings therein protected by fire-resistive
doors as specified in section Ind 51.09.

(9) Stair construction may be of wood in buildings not exceeding 3
stories in height. In buildings 4 or more stories in height all stairs
and stair construction shall be as required for fire-resistive con-
struetion specified in section Ind 51.001.

{10) Doors and windows may be of wood except as otherwise speci-
fied under eccupancy requirements in this code.

Hiatory: 1-2-56; am. (2); (2)(a): Register, June, 1338, No, 6, 0.
T-1-58.

Ind 51.02 Ordinary construction. (1) A building is of ordinary con-
atruction if all enclosing walls are constiueted of incombustible mate-
rial, and the roof has a fire-vetardent covering as specified in section
Ind 51.07.

{2) The structural framework shall be of gteel, ivon, reinforeed con-
crete, masonry or wood. Five-protection of steel, iron or wood struc-
tural members may be omitted, except that all members carrying
masonry in buildings more than one story in height shall be fire-
protected with not less than one-hour fire-protection, as specified in
section Ind 51.04.

(3) Floors, roof and partitions may be of wood, but no joist, rafter
or stud shall be less than 2 inches in nominal thickness, In all build-
ings the first story Roor construction above a basement, if of metal
or wcod, shall be protected on the under side by one-hour fire-
resistive construction, and in buildings of 4 stories or more in height
the lower side of all metal or wood floor or roof construction shalil be
protected by a ceiling of one-hour five-resistive construction as speci-
fied in section Ind 51.06, unless otherwise provided under occupancy
requirements.

(4) Stairs may be of steel, iron, reinforced concrete, masonry or
wood, with enclosures as specified under occupancy requirements.

{5) Bays, oriels and similar projections from the walls shall be
vonstructed of incombustible materials as specified in this order.
Penthouses and other roof structures shall be of not less than one-
hour fire-resistive construction as specified in section Ind 51,08,

Ind 51.03 Frame construction. (1) A building is of frame con-
struetion if the structural parts and enclosing walls are of wood, or
of wood in combination with other materials, If such enclosing walls

are veneered, encased or faced with stone, brick, tile, concrete, plaster

or metal, the building is also termed a frame building.

Ind 51.04 Fire-resistive standards; structural members. (1} MINni-
MUM THICKNESS IN INCHES FOR VARIOUS FIRE-RERISTING MATERIALS
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MINIMUM THICKNESS IN INCHES FOR VARIOUS
FIRE-RESISTING MATERIALS

Minimum Thickneas of Material

Struact. Steel Parts Fire-Reaiating Material in Inchea For the Following
to be Protected Useﬁ Fire-Reslstive Periods

4 Hr. | 8 Hr 2 Hr. 1 Hr.

Concreto 2 2 1} 1
Steal or Cast Iron | Gunite 2 §71 1 y
Columns: All
Membersof Pri- | Brick of Clay, Shale, Conereta or
mary Trusses ar Sand Lime All Spacea Filled ay 384 2K 2y
Primary Girders.

Clay Tile or Haydite or Waylite
or Concrete Block or Gypsum |
Block or Poured Gypsum. All [2'Thick-
Spaces Filled, Metal Tiesin nenses

erizontal Joints, 2 lncii:u 4 2 2
C.
Portland Cement Plaster on U‘%
Matal Lath —— e | with 1
air space
Clay Tile, End Consi. have lass
than 269, voids with all Spces 134 1
Filled and Motal Tiesin Horl- 83 8) No []
gontal Joints Filling | Filling
Conereta 2 2 i 1
Guanits 2 13 1 M
Wehn and Flaoges | Brick of Clay, Shale, Conerote or
of Steel Beacus Saod Lime' 2y 214 24 Y
Ah ry
Girders Clay Tile, Concrete Block, Gyp~
sum Block or Poured Gypaum 2 2 2 2
Meta) Lath and Gvpwm or Port~
) lapd Cement Plaster | ... ..]-acouoaC 134 1
Reénl'loreing sateel In c
olumna, Beatn oucrete 1 1 1
Girders& Tru.ueln' V4 % #
“Eet
nlor - cret 1 1 1
Relntorerd on: oncrete 74 Iy iy
e
einfor, on- oncrete 1
crote Staba ! " X
Reinloreing Steed 1o
Reinforced Con- | Gypsum | 1 e M
crete Rlaby

(2). CoNcRETE, Concrete shall have a coarse aggregate of limestone,
calcareons gravel, traprock, blast furnace slag, burnt clay, burnt
sh:}le or other coarse aggregates containing not more than 656% of
siliceous material such as granite, sandstone, chert, flint or quartz.

(3) APPROVAL OF UTHER MATERALS. Other materials, assemblies and
thicknesses of necessary strength and durability for the use intended
and which have successfully performed under tests made by a recog-
nized lahoratory in uceordance with the requirements of the “Stand-
ard Specifications for I'ire Testa of Building Construction and Mate-
rials” (C19-33) of the American Society for Testing Materials, shall
be accepted for specific ratings in addition to those prescribed in
thig section.
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10 INDUSTRIAL COMMISSION

fnd 51.05 Fire-resistive standards;

walls and partitions,

Ainiium ’l'h-iuknuss in Inches,
Y ace to Face
Wuli Conatruction .
4 Hr. 3 Hr. 2 Hr. 1 Hr.
Solid Brick, Load Bearing, Unplastered B 8 8 .}
Solid Brick, Non-Load Bearing, Unplastered 8 8 4 4
Solid Brick, Load Bearing, Plastered Two Sides 8 8 ] 8
Solid Brick, Non-Load Bearing, Plaatered Two Sides B 8 4 4
Hollow Clay Tile, Load Bearing, Uaplastered 12 12 8 8
4-Cell 3-Cell A-Cell 2-Cell
Hollew Clay Tile, Non-Load Bearing, Unplastered 12 8 6 4
4-Cell 3-Cell 2-Cell 1-Celi
Hollow Clay Tle, Load Bearing, Plastered '['wo Sides 12 8 8 B
3-Cetl | 3-Cely | 2.Celi | 2.Cell
Hotlow Clay Tile. Non-Load Bearing, Plastered T'wo 12 [ 4 3
Sides 3-Cell | 3-Cell | 1-Cell | 1-Cell
Concrete Block, Load Bearing, Unplaatered 12 12 ) 8
Concrete RBlock, Non-Load Bearing, Unplastared 12 12 [ 4
Concreta Block, Load Bearing, Plastered Two Sides 12 8 - B 8
Concrete Bloek, Non-Load Bearing, Plastered Two
Sides 12 -] 4 3
Solid Plain Concrete, Load Bearing B8 8 8 8
Solid Plain Concrete, Non-Load Bearing B [ 4 4
Solid Reinlorced Concrete, Load Benring 6 5 4 4
Solid Reinforced Concrete, Non-Load Bearing 8 B 4 3
Solid Gypsum Block, Non-Load Bearing, Unplastered [} [} 3 8
Solld Gypsum Blork, Non-Load Bearing, Ploatered -
Two Sidea [} 4 3 3
Hollow Gypsum Block, Non-Load Bearing, Un-
plaater S 8 4 4
Hollow Gypsum Block, Non-Load Bearing, P'lastered
Two Sides. .o i crerraaaaan 8 8 4 +
Solid Cement or Gypasum Plaster on Metal Base,
Non-Load Beariog ———— e 2 2

Hollow Partitlons, Lath and plaster shall have a minl-
mum thickness of 34 inch. Lath may Leof metal ar
14 inch perforgted gypsum. If constructed of wood
styds, they ahail he fice-stopped.

(2) Other muterials, nssemblies and thicknesses of necessary
strength and durability for the use intended and which have suecess-
fully performed under tests made by a recognized laboratory in
accordance with the requirements of the “Standard Specifications for
Fire Tests of Building Construction and Materials” {C19-33) of the
American Society for Testing Materials, shall be accepted for specxﬁc
ratings in addition to those preseribed in this section,

(3) Thicknesses as established in this section shall be construed as
establishing minimum requirements for fire-resistance and shall not
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WISCONSIN ADMINISTRATIVE CODE 11

preclude the application of other requirements of this code where
considerations of strength, durability or stability require greater
thicknesses, ]

(4) Where plaster is required in this order it shall have a minimum
thickness of 4 inch except that for hollow partitions the thickness
shall be not less than % inch. Either Portland cement or gypsum
plaster may be used.

Ind 51.06 Fire-resistive floor construction, {1) Fire-resistive floor
construction shall be accepted for the foilowing respective degrees of
fire-resistive protection when constructed as specified in this section.
They shall be constructed entirely of incombustible materials,

(2) FoUR-HOUR cONSTRUCTION. Four-hour fire-resistive floor con-
struction shall consist of reinforced concrete, gypsum or-solid masonry
slabs or arches not less than 4 inches in thickness, or shall consist
of hollow masonry slabs or arches not lesa than 4 inches in thickness
with a top covering of not less than 2 inches of solid masonry, or shall
consgist of steel joists or steel floor comstruction protected with fire-
resstive materials as tabulated in this section. Except in the case of
steel joisted construction, all reinforcing, tie rods and supporting
structural members in such floors shall be protected with not less
than 4-hour fire-resistive construction as specified in section Ind 51.04,

(3) THREE-HOUR CONSTRUCTION. Three-hour fire-resistive floor con-
struction shall consiat of reinforced concrete, gypsum or solid masonry
slabg or arches not less than 2% inches in thickness, or shall consist
of hollow masonry slabs or arches not less than 4 inches in thickness
with a top covering of solid masgonry not less than 1! inches in
thickness, or shall consist of steel joists or steel floor construction
protected with fire-resistive materials as tabulated in this section. Ex-
cept in the case of steel joisted construction all reinforeing, tie reds
and supporting structural members in such floor construction shall be
protacted with not less than 3-hour fire-resistive construction as
specified in section Ind 51.04.

(4) Two-HOUR CONSTRUCTION. Two-hour fire-vesistive floor con-
struction shall consist of reinforced concrete, gypsum or solid
masonry slabs or arches not less than 23 inches in thickness, or
shall eongist of hollow masonry slabs or arches not less than 3 inches
in thickness with a top covering of not less than one inch of solid
magonry, or shall consist of steel joists or steel floor construction pro-
tected with fire-registive materialy as tabulated in this section. Except
in the cage of steel joisted construction all reinforcing, tie rods and
supporting structural members in such floor construction shall be
protected with not less than 2-hour fire-resistive construction as
specified in section Ind 51.04.

(5) ONBE-HOUR CONSTRUCTION. One-hour fire-resistive floor con-
atruction shall consist of reinforced conerete, gypsum or solid masonry
siabs not less than 214 inches in thickness, or shall consist of hollow
masonry stabs or arches not less than 2 inches in thickness with all
joints in such hollow unit construction thoroughly filled with cement
or gypsum mortar, or shall consist of steel joists or steel floor con-
struction proteeted with fire-resistive materials as tabulated in this
section, or shall eonaist of wood joisted construction with a double

1-2-5§
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14 INDUSTRIAL COMMISSION

wood floor on top (the sub-floor not less than % inch thick, and the
total thickness of the two layers not less than 13 inches thick) and
with a fire-resistive ceiling as tabulated in this section, securely fas-
tened to or suspended from the under side of such joists, exeept that
the metal lath and plaster ceiling shall not be required below the
towest floor joist over unusable space.

(6) Except in the case of steel joisted construetion, all reinforeing,
tie rods and supporting struetural members shail be protected with
not less than one-houpr fire-resistive construction as specified in sec-
tion Ind 51.04.

(TYMINIMUM PROTECTION FOR MEUAL ANLD WGOD JOISTS BASKD UN
TIME PERIOUS FOR VARIOUS INSULATING MATERIALS

MINIMUM PROTECTION §01t METAL AND WOOD JOISTS BASED ON
TIME PERICDS JIOR VARIOUS INSULATING MATERIALS

Minimum thickness of material in
Joiyls to be Protected losulating Mauterial inches for Lhe Inltlut;rirl:g re-ruaistive
materia

4 Hr. 3 Hr. 2 Hr, t Hr.

Cailing pratection of Motal or wirelath and gyp-
dtee] joisty, where in- sum ot Portlund cement
combustible stab not plaster, concrete, burned 2 1371 1 W
less than 234 in. thick clay products or gypsum
is placed above
Gunite 15 1 ¥ iy

Meta! or wire lath and gyp-
sum or Portland cement

Ceiling protection of plaster. 3iin. perforated
wood joists with dou- gypsum lath, Min. gypsum
ble Acor on top plaater, fointareinforced { LN

with 3 in. wide stripa of
metal lnth,

(8) All flat ceilings where the ceiling protection for beams, girders
or flat slabs is suspended to form a free air space between the mem-
ber and the protection, the protection thickness may be ' inch less
than required in the tubulation contained in this section for flat ceiling
protaction, but no thickness shall be less than 7y inch minimum pro-
tection of metal and wood joists.

(9) In any reinforced concrete foor conmstruction which includes a
metal lath and cement or gypsum plastered cciling on the under side,
not less than 3% inch thick, the vequired slab thickness may be re-
duced % inch but in no case shall be less than 2!: inches thick.

Ind 5107 Fire-retardent roof coverings. (1)} Fire-retardent roof
coverings have no time vesistance ratings by govermmental testing
laboratories. The Underwriters’ Lubovatories in their “List of In-
spected Fire Protection Equipment and Materials” classifies their
degree of fire-resistance by the letters A, B and C. Class A yoof
coverings have the highest resistance and Class C the lowest.

(2) Roof coverings on buildings of fire-resistive and mill construc-
tion shall be not less than Class A, or equal, those on buildings of
ordinary construction shall be not less than Class B, or equal, and
those on frame buildings shall be not less than Class C, or equal.

o,
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(3) The industrial commission will accept roof coverings for dif-
ferent fire-resistance values as established by, and if installed accord-
ing to, the requirements of the Underwriters' Laboratories,

Note: The Underwrlters' Laboratories “List of Inspected Materials” 1=
obtainable from the Fira Insurance Rating Bureaus and Fire Insurance
Agencles,

{4) The industrial commission will approve, subject to the provi-
sions of thig section, any roof covering which has developed the re-
quired fire-resistance in tests as specified in the “Standard Specifica-
tions of Fire Tests of Build.ng Construction and Materials’” (A.S.T.M.
Designation C19-33) when conducted by a nationally recognized test-
ing laboratory.

Ind 51.08 QOccupancy separations, (1) When a building is used for
inore than one occupancy purpose, each part of the building com-
prising a distinet occupancy division shall be separated from any
other occupaney division as provided for under the occupancy re-
quirements of this code.

(2) Qceupancy separations shall be classed as “Absolute”, “Special”
and “Ordinary” and shall apply to both horizontal and veitical
separations,

(a) An absolute occupancy separation shall have no openings therain
and shall be of net less than 4-hour fire-resistive construction as
specified in sections Ind 51,05 and Ind 51,06,

(b) A special occupancy separation shall be of not less than 3-
hour fire-resistive construction as specified in sections Ind 51.06 and
Ind 51.06. All openings in walls forming such separation shall be
protected on each side thereof by seif-closing fire-resistive doors as
specified in section Ind 51.09, and such doors shall be kept normally
closed. The total width of all openings in any such separating wall
in any one story shall not exceed 25% of the length of the wall in
that story and no single opening shall have an area greater than
120 square feet,

1. All openings in floors forming this type of separation shall be
protected by vertical enclosures extending above and below such
openings. The walls of such vertical enclosures shall be of not less
than 2-hour fire-resistive construction as specified in section Ind 51.05
and all openings therein shall be protected on one side thereof by
gelf-closing one-hour fire-resistive doors as specified in section Ind
51.09 and such doors shall he kept normally closed.

{e) An ordinary occupancy separation shall be of not less than one-
hour fire-resistive construction as specified in sections Ind 51,05 and
Ind 51.06. All openings in such separations shail be protected by
self-closing fire-resistive doors as specified in section Ind 51.001 and
such doors shall be kept normally closed,

Ind 51.09 Fire-resistive doors, (1) Fire-resistive doors have no
time resis‘ance rating established by governmental agencies, It will
be the policy of the industrial commission to approve, subject to the
provisions of this section, any door given a rating by the Under-
writers' Laboratories in their “List of Fire Protection Equipment and
Materiats,” listed as Class A, B, C, D and E having varying degreea
of resistance, and suitable for various locations.

1-2-58
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(2) -Class A doors, or equal, shall be used for all epenings in 3 and
4 hour fire-resistive walls, Class B doors, or equal, shalli be used in
openings in walls enclosing vertical shafts whenever fire-resistive
doors are required. Doors for elevator shafts shall be of Class B type
or equal, Class C doors, or equal, shall bz used in openings in corridor
partitions in fire-resistive buildings, except that wood doors of solid
flush type, 1% inches thick may be used in such buildings which are
less than 85 feet in height. Class D and L doors, or better, shall be
used in outside wall openings where required for fire escapes.

Nota: The Underwriters’ Lahoratorles “Iist of laspocted Materials' s
obtainable from the Fire Insurance Rating Bureaus and Fire Insurance
Companles,

Ind 51.10 Fire resistive windows. (1) Windows shall be of a design
approved by the industrial commission for the intended use as pro-
vided under occupancy classifications. The term “window” in this
order shall include the frame, sash and all other parts of a complete
assembly. Approved wired glass 4 inch in thickness shall be used
for glazing.

{2) Windows shall be limited to sizes for which effective fire-
resistance has been demonstrated by actual fire test, and which in ne
case exceed 84 square feet in area and 12 feet in greatest dimension.
Such windows may be combined in multiple assemblies when separated
by approved metal mullions, which shall be considered non-bearing.

{3) Individual glass lights shall not exceed 720 square inches in
area, and 54 inches in vertical and 48 inches in horizonta! dimension.

Note: Tt will be the policy of the Industrial commission to approve, sub-
ject to the provisions of thls order, any window hearing the jnapection manl-
fest of the Underwriters' Laboralories for the situation of installation,

Ind 51.11 Glass bloek. (1) Use. Approved glass block may be used
in non-load bearing panels in walls where ordinary glass will be
permitted, unless specifically prohibited by oceupancy requirements
of this code.

(2) INsTALLATION. Glass block panels shall not exceed 144 squave
feet in unsupported arez, with a maximum height of 20 feet and a
maximum width of 20 feet. The horizontal and vertical mortar joints
between each block shall be composed of one part of Portland cement,
one part of lime and 4 parts of sand, or its equivalent.

(a) All panels over 6 feet in width shall be supported on each
side by chases, not less than 114 inches in depth, of metal or other in-
combustible material.

{b) Approved continuous metal bond tiea shall be provided in each
horizontal mortar joint for block of nominal 12 x 12 inch size and
in at least every third joint for block of smaller dimension.

(¢) Provision sghall be made in al] panels for expansion, using
approved expansion material not less than % inch thick for heads and
lintels and not less than % inch thick for jambs.

Ind 51.12 Height of building, The height of a building is measured
at the center line of its principal front, from the sidewalk grade (or,
if setting back from the sidewalk, from the grade of the ground
adjoining the building) to the highest part of the roof, if a flat roof,
or to a point 2/3 of the height of the roof, if a gabled or hipped roof.
If the grade of the lot or adjoining sidewalk in the rear or alongside
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of the building falls below the grade at the front, the height shall
be measured at the center of the lowest side.

Ind 51.13 Basement; first floor; number of stories, -A basement is
a story whose floorline is below prade at any entrance or exit and
whose ceiling is not more than § feet above grade at any such en-
trance or exit. The first floor is the floor next above the basement,
or the lowest Agor if there is no basement. The number of stories of
a building includes all stories except the basement.

Ind 51.14 Street; alley; court. (1) A street ig any public thorough-
fare 30 feet or more in width,

(2) An alley is any public thoroughfare less than 30 feet, but not
lesn than 10 feet, in width.

(3) A court is an open, unoccupied space other than a street or
alley and bounded on one or more sides by the walls of a building.

Ind 51.15 Standard exit. (1) Every door which serves as a required
exit from a public passageway, stairway or building shall be a stand-
ard exit door unless exempted by the occupancy requirementa of this
code,

Note: For required exits see sections Ind 54.08, 55.10, 56.08, 57.09,

(2) Every standard exit door shall swing outward or toward the
natural means of erress (except as below), It ghall 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 deorway, passageway, stairway
or fire escape. No revolving door, and no sliding door except where it
opensg onto a stairway enclosure or serves ag a horizontal exit, shall
be congidered ag a standard exit door,

(3) A standard exit door shall have such fastenings or hardware
that it can be opened from the inside without using a key, by pushing
against a single bar or plate, or turning a single knob or handle; it
shall not be locked, barred, or bolted at any time while the building
iz occupied.

(4) A standard exit doorway shall not be less than 6 feet 4 inches
high by 3 feet 4 inches wide, except where especially provided under
occupancy classifications and in section Ind 51.20, Where double doors
are provided with or without mullions, the width of each single door
may be reduced to 2 feet 6 inches.

{5) In every building which is used at night, a red exit light shall
be placed over every emergency exit door and also over every exit
door where other doors or openings may cause confusion.

{(6) Doors, windows or other openings which are not exits but
which give the appearance of exits shall be effectively guarded.

Ind 51.16 Stairways. (1) DEFINITION. By a stairway is meant one
or more flights of steps and the necessary platforms connecting them
to form a continuous passage from one level to another within a
bujlding or structure,

(2) WiptH., Every required exit stairway, whether enclosed or not,
shall be not less than 3 feet 8 inches wide of which not more than
4 inches on each side may be occupied by a handrail. Every platform
shall be at least ag wide as the stairway, measuring at right angles
to the direction of travel. Every straight run platform shall measure
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at least 3 feet in the direction of travel. Wherever a door opens
onto a stairway, a platform shall be provided extending at least the
full width of the door in the divection of travel. Excepéion.

(a) In apartment buildings not more than 2 stories in height and
having not more than 2 apartments on a floor and in vooming houses,
hospitals, hotels and similar buildings not more than 2 stories in
height and having not more than 6 living or slecping rooms on u
floor, such stairways shall not be less than 3 feet wide.

(b) If other stairways are provided in addition to those required
by this eode, such additional staivways need not conform to the width
requirements of this code.

(3) HANDRaILS, All stairways and steps of more than 3 risers shall
have at least one handrail. Stairways and steps 5 feet or more in
width, or open on both sides, shall have a handrail on each side,
Whera only ene handrail is requirved it shall be placed on the left
hand side as one mwounts the stairs, and on the open side, if any.

(a) Stairways which are more than 8 feet wide shall be divided by
center rails into widths not more than 8 feet nor less than 3 feet 8
inches, Rails shall be not less than 2 feet 6 inches vertically above the
nose of treads or 3 feet 6 inches above the platform. Railings on open
sides of stairwaya and platforms shall be provided with an inter-
mediate member at mid-height, or with vertical members having a
maximum spacing of 11 inches; or its equivalent in safety.

(b) Stairways on the outside of buildings and an integral part
thereof, having more than 3 risers shall have a handrail at each side,
and if the stairway is more than 50 feet wide, one or mote inter-
mediate handrails shall be provided, '

(4) RIsSErRs AND TREADS. All stairways and steps required as exits
by this code shall have a uniform rise of not more than 7% inches
and a uniform tread of not less than 915 inches, measuring from tread
to tread, and from riser te riser. No winders shall be used. There shall
not be more than 18, nor less than 3 risers between platforms or
between floor and platform and not more than 22 risers from floor to
floor with no platfornm,

(a) Stairways and steps not requirved as exits by this code shall
have a uniform rise of not more than 8 inches and a uniform tread
of not less than 9 inches. If winders ave used, the tread shall be at
least 7 inches wide at a point one foot from the narrow end.

(b) TFor stairways to elevated walks, platforms and runways in
places of employment see section Ind 1.17 of the general orders on
safety issued by the industrial commission.

(¢) The edges of all treads and the edges of all stairway landings
shall be finished with a non-slippery surface not less than 3 inches
in width.

z {ll;story: 1-2-56; am (2): (2a); (2b); Register, June, 1356, No. §, off.

Ind 51.17 Smokeproof stair tower. (1) A smokeproof stair tower
shall be an enclosed stairway which ig entirvely cut off from the build-
ing and which is reached hy means of open balconies or platforms.
The stairways, landings, platforms and balconies shall be of incom-
bustible material throughout. The enclogsing walls shall be of not
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less than 4-hour fire-resistive construction as specified in section Ind
51.05, and the floors and ceilings of not less than 2-hour five-resistive
construction as specified in section Ind 51.08.

{2) The doors leading from the buildings to the bnlcomes and from
the balconies to the stairways shall be fire-resistive doors as specified
in section Ind 51.09, and all openings within 10 feet of any balcony
shall be protected with fire-vegistive windows as specified in section
Ind 51.10, or fire-resistive doors.

(3) Each balcony shall be open on at least one side, with a railing
not less than 3 feet high on all open sides.

Ind 51.18 Interior enclosed stairway. {1) An interior enclosed stair-
way shall be ecompletely enclosed with walis of not less than 2-hour
fire-vesistive construction as specified in section Ind 51.05, except that
in ordinary ov frame buildings and in miil or fire-resistive buildings
not more than 3 stories in height one-hour fire-resistive eunclosures,
may be used. All doors opening into such enclosures shall be as
specified in section Ind 51.09. '

(2) The enclosure shall include at each floor level a portion of such
floor which will be at least as wide as the stairway; and such en-
closure shall also include the passageway of the firat floor level (if
any) leading from the stairway to an outside door, so as to afford
uninterrupted passage from the uppermest fioor to such outside door
without leaving the enclosure,

(3) If windows ave placed in any such enclosure they shall be fixed
fire-resistive windows as specified in section Ind 51.10, except in out-
side walls.

Ind 51.19 Horizontal exit. (1)} A horizontal exit shall consist of one
o' more openings through or around an exterior wall or occupancy
separation, or of one or more bridzes or balconies connecting 2 build-
ings or parts of buildings entirvely sepavated by oceupancy separa-
tions as described in section Ind 51.08,

{2) Openings used in connection with horizontal exits shall be pro-
tected by fire-resistive doors as specified in section Ind 51,09, If
swinging doors are installed in pairs, they shall be arranged to swing
in opposite divections; with direction of travel indicated by signs,
except that where the travel is in one direction only, both doors shall
swing in that dirvection. Such doors shall be kept continuously un-
locked whenever the building is occupied and be normally closed or be
self-closing and equipped with fusible links.

(3) Floors in horizontal exits shall have a slope of not more than
one foot in 6.

(4) All doors and windows within 10 feet of any balcony or bridge
shall be fire-tesistive doors ag specified in section Ind 51.09, or fire-
resistive windows as specified in section Ind 51.10, except that if
such doors or windows are in the same plane, this requirement shall
apply only to those within 5 feet of the balcony or bridge.

(5) The floor on each side of a horjzontal exit and all passageways
leading thereto shall be kept clear and uncbstructed at all times.

Ind 51.20 Fire escapes. (1) Location. Every fire escape shall be
so located as to lead directly to a street, alley, or open court con-
nected with & street,

1-2~56
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(a) Every fire escape shall be placed against a blank wall if pos-
sible, If such a location i3 not possible then every wall opening which
ig less than 6 feet distant horizontally from any tread or platform
of the fire escape shall be protected by a fire-resistive door as speci-
fied in section Ind 51.09 or by a fire-resistive window as specified in
section Ind 51,10.

(2} EXITs TO FIRE ESCAPES. Every fire escape shall be accessible
from a publie passareway or shall be directly accessible from each
occupied room. Exits to fite escapes shall be standard exit doors as
specified in section Ind 51.15, except that doors to “A' fire escapes
may be not less than 2 feet 5 inches wide.

(3) DESIGN AND FABRICATION. Each part of every fire escape {ex-
cept counterweights for balanced stairways) shall be designed and
constructed to carry a live load of 100 pounds per squarve foot of
horizontal area over the entire fire escape. Fach part of every fire
escape shall be designed and constructed in accordance with the
requirements of section Ind 53.24, except that the unit stvesses therein
specified shall be reduced by one-fourth. The minimum sections and
sizes specified below shall be Increased whenever necessary so that
under full lead the allowable unit stresses will not be exceeded. _

{a) No other material than wrought iron, soft steel or medium steel
shall be used for any part of a fire escape, except for weights, sepa-
rators and ornaments. No bar material less than %4 inch thick shall
be used in the construction of any fire escape, except for separators,
ornaments, structural shapes over 3 inches and vigidly built up treads
and platforms of approved design. In the fabrication of a fire eseape,
all connections or joints shall be made by riveting, bolting or welding
in an approved manner. Ail bolts or rivets, except for ornamental
waork, shall be not less than % inch in diameter.

(4) PrartrorMs. Each platform on an “A"” fire escape shall be at
least 28 inches wide; each platform on a “B” fire cscape shall be at
least 3 feet 4 inches wide. Such widths shall be the clear distance
between stringers, measuring at the narrowest point. Each platform
shall extend at least 4 inches bevend the jambs of oxit opening. The
above minimum widths and lencths shall be inereased, wherever nee-
essary, so that no exit door or window will, when open, bloek 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 4 inch; but not less than
14 x 1Y inch where bolts and separators are used; bars shall not
be more than 1% inches center to center,

(b) % inch or 8% inch square bars with sharp edge up, not more
than 112 inched center to center.

{e) 8% 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 consist of not less than 2 x % inch
flat bars on edge or equivalent, provided the brackets 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
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have separators and bolts through the center. Frame hars shall nol
projeet more than % inch above platform bars, except around the out-
side of platform.

(£f) There shall be a platform ut each story above the first, awd
intermediate platforms if floors ave more than 18 feet apart
vertically.

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

(5) BRrACKETS. Brackets for a 28 inch or 30 ineh 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 be fastened at the lop 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 degrees with the horizontal. The lower bar shall have a
washer or shoulder to give sufficient beaving against the wall.

(a) The strength of the wall to which brackets are to be 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 unduly strained. Where it is necessary to install brackets adjacent -
to wall openings they shall be located at a suitable distance there-
from, or the wall shall be properly reinforced.

{6) Stairways. (a) Each stairway of an “A" fire escape shall be
at least 24 inches wide between stringers; such stairway shall have
a uniform rise of not more than & 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,

1, 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 horizontal distance between the same points.

{c) Stairway stringers shall consist of either

1. A 5 inch channel or larger.

2, Two angles 2 x 2 x 4 inch or larger.

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

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

5. If 2 angles or 2 flat bars are used, they shall he properly tied
topether 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 connection 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 stringers shall have a horizontal bearing 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 con-
sist of at least 6 square bars, or 7 flat bars. A “B” tread shall
congist of at least 7 square bars, or 8 flat bars. A “B'" tread made
nf flat bars shall have separators and bolt through the center. A “B"
tread made of square bars shall be trussed.

7. Treads and platforms may be solid if covered by a roof.
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{(7) BALANCED STAIRWAY, All “B” fire escapes, and all flre escapes
an schools, theaters, and assembly halls, either shall reach te the
ground or shall have a balanced staivwuy veaching to the grouund.
“A" fire escapes which are not on schools, theaters, or assembly halls,
may terminate in a platform at least 8 feet long, locuted notl nove
than 10 feet above the pround.

(a) Every balanced staivway shall conform to the requirements for
other stairways except that the stringers and fop rail may be lighter
if they are properly trussed. The counterbalancing device shall be
attached to both sides of the stairway equally, or a special attach-
ment shall be used to prevent warping or twisting, The eounterbal-
ancing device shall opervate gradually and eusily as the live load is
applied. Cable counterweights arve not permitted,

(b) Treads for “A” balanced stairwuays may be made as follows:
two 14 x 1% x % inch angles at front and back; two 1% x i inch
bars between, Iying fiatwise; one inch space batween bars. Treads for
“B" balanced stairways may be made as follows: two 1% x 11: x Y
inch angles at front and back; two 1'2 x ' inch burs between, lying
flatwise; one inch space between bars. All such treads shall be
strongly fastened together with cross bairs not more than 14 inches

apart.

(8) Ramingd. Railings shall be provided on all sides of platforms
and stairways, and on both sides of halanced stairways. Lither a
railing or a handrail fastened to wall shall be provided on each side
of all “B” fire escape staivways. Railinzs shall be at jeast 3 feet
high, mesuring vertically from floor of platform or from nose of step.

(a) Every railing shall have posts, not more than 2 feet apart
mude of not less than 1%x x L'y x 4 inch angles or tees, or 17y inch
pipe; top rail not less than 1% x 1% x % inch angle or equivalent;
center rail not less than 124 x & flat bar or equivalent. All connee-
tions shall be such as to muke the railing stiff; 2 bolts (%1 inch or
larger) shall be used at the foot of each post wherever possible,
or at least one 13 inch bolt shall be used. Railings shall be continuous.
No projections on the inside of thu railing shall be permitted. Where
a railing returns o the wall, it shall be fastened thereto with a
through bolt {at leust 3% inch diameter), nut, and washer; or (in
reinforced conevete) with an approved insert; or the railing shail
be made equally secure with & diagunal brace extending at least 3
feet hovizontally and 3 feet vertically,

(b) All outside railings which are more than 60 foct above prade
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 industrial commission, having not less than
4 longitudinal rails, and vertical lattice bars not more than 8 inches
apart, and proper stiffening braces or brackets.

{4) LADDER TO ROOF. Kvery fire escape which extends higher than
the second floor shall be provided with a ladder leading from the
upper platform to the roof, unless the fire escape stairway leads to
the roof. The ladder shall have stringers not less than 134 inch pipe,
or not less than 2 x % inch flat bars, at least 17 inches apart in the
clear, The rungs shall be not less than 1% inch square or % inch
round bars, 14 inches center to center. The stringers shall be gecurely
tied together at intervals no greater than every fifth rung. The
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Avingers of cach ladder shall extend not less than 4 feet above the
roof coping and return to within 2 feet of the roof, with lhe top
rung of the Iadder level with the eoping. )

{10) OTHER TYPES OF FIRE ESCAPES, Sliding or chute fire escapes
may he used, upon the approval of the industrial commission, in
place of “A"” or “B” fire escapes. Every sliding five escape shall be
provided with u ladder construeted as in section Ind 5120 (9), ex-
tending from § feet ahove grade, to 4 feet ahove the roof coping.

Ind 51.21 Standpipes. (1) CLASSES OF SERVICE. Standpipe systems
are designed for 2 classes of service: (a) for use by fire departments
or others trained in handling heavy streams from 2': insh hose, and
{b) for use by oceupants of a buildinz on incipient fires. These ave
referrved to in these orders as fire depavrtments, and first aid stand-
pipes, respectively, The foatures of each system may be combined in a
single equipment, if served by an automatic water supply conform-
ing to section Ind 51.21 (2) (g} or (h). All threads on hose and
hose connections shall he interchangeable with those of the public
fire department.

{2) FIRE DEPARTMENT STANDPIPES. (2) Shall be provided for all
buildings exceeding 60 feet in height, Required standpipes shall be
installed as construction progresses, to make them available to the
five department in the topmost floor construited.

(b) Standpipes shall be sufficient in number so that any parvt of
every floor area can be reached within 30 feet by a nozzle attached
to 100 feet of hose connected to the standpipe. When 2 or morve stand-
pipes are required, they shall be cross connected at the bottom, and
equipped with individual eontrolling valves located mot higher than
the first story.

(c} Standpipes shall be protected against mechanical and fire
damage, with ocutlets in stairway enclosures; where stairways arve
not- enclosed, outlets shall be at inside or outside of outside walls,
within one foot of a fire tower, intervior stairway or fire escape. Dvy
standpipes shall be accessible for inspection and not concealed.

(d} No required standpipe shall be less than 4 inches in diameter,
and not less than 6 inches in diameter for buildings exceeding 73
feet in height. Material shall be stecl or wrought iron pipe with
approved fittings, designed for a working pressure of 100 pounds in
excess of the static pressure due to elevation. An approved 25 inch
hose valve shall be located at each story, not over 5 feet above the
Hoor level. An approved pressure reducing device shall be installed
at hose valves where the pressure would otherwise be in excess of
30 pounds, Where a standpipe is not normally under pressure, hose
valves shall be equipped with a tight fitting cap on a chain and hav-
ing lugs for a spanner wyench,

(e} An approved siamese connection with a check valve in each
inlet shall be installed on a 4 ineh pipe connecting with each stand-
pipe system and shall be marked “To Standpipe”. The elevation of
the connection shall be not over 3 feet above the sidewalk or ground.
An automatie dvip valve shall be installed where necessary to pre-
vent freezing. In buildings with several standpipes, more than one
siamege connection may be required.

1-2-58
Rullding Code

529



22 INDUSTRIAL COMMISSION

(f) Pire department standpipes need not be equipped with at-
tached hose,

{g) Automatic water supplies will not ordinarily be required, ex-
cept as provided in section Ind 51.21 (2) (h), or where judged neces-
sary by reason of the high combustibility or potential hazard of the
occupancy. When required, they shall be designed to provide not less
than 40 pounds flowing pressure at the top outlet, with volume for
two fire streams. Any of the following supplies will be acceptable:

1. Connection to city water works system when providing required
minimum volume and pressure.

2, Gravity tank of not less than 3500 gallons capacity, elevated
50 feet above the top story.

3. Pressure tank of 5250 gallons gross capacity (3500 gallons
water capacity).

4. Automatic pump or pumps, with combined effective capacity of
500 gallons per minute,

(h) An automatic water supply from an approved fire pump shall
be provided in buildings over 150 feet high, or in buildings over
10,000 square feet in area per floor and requiring a standpipe. The.
capacity of the pump shall be not less than 500 gallons per minute
for a 4 inch standpipe, 750 gallons per minute for 2 interconnected
4 inch or single 6 inch standpipes, sl 1,000 gallons per minute for
larger systems,

(3) FIRsT AID STANDPIPES. (a) Shail be provided as required in
sections Ind 54.14, Ind 55.33, and Ind 57.21 of this code,

{b) Standpipes shall be sufficient in number so that any part of
every floor area can be reached within 20 feet by a nozzle attached
to not more than 75 feet of hose connected to a standpipe.

Note: Standplpe outlets should be located In occupied areas, and usually
at interior columns in large arca buildings, Asylums and places of detention

may require specfal arrangenients. It should be possiile in all casea to direct
the stream into all important cnclosures, such as clescts, ete.

(¢} No required standpipe shall be less than 2 inches in diameter,
and not less than 2% inches in diameter for buildings § stories or
more in height, Material shall be wrought iron or steel and pipe and
fittings shalt be of suitable weight for the pressure used. An ap-
proved 1% inch hose valve shall be located in each story, not more
than 5 feet above the foor level; valves of the gate type shall be
equipped with a suitable open drip conneetion. An approved pressure-
reducing device shall be installed at hose valves where pressure would
otherwise be over 50 pounds.

(d) Not more than 75 feet of hose shail be attached to each outlet.
Hose shall be of unlined linen construction, 1% inches in diameter,
with a 1% inch nozzle attached, and shall be located in approved
cabinets or racks.

(e) Water supply shall be automatic, and be designed for 70 gal-
long per minute for 30 minutes with 25 pounds flowing pressure at
the top outlet. Such supply may be from city connection, gravity
tank, pressure tank or pump.

Note: Data on the destgn of siandpipe systems can be found in the Stand-
ards of the Natlonal Board of Fire Underwritera for the Installation of Stand-
plpe and Hose Systems. The industrial commisaion will ardinarjly approve
any Inatallation which is approved by the Underwriters,
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Ind 51.22 Fire extinguishers, (1) Whern fire extinpuishers ure re-
yuired, they shall be of a type approved by the industrial commission,
All fire extinguishers shall be chavged in accordance with the instiue-
tions of the manufacturer.

(2) Extinguishers shall be conspicuously located where they will
always be readily accessible and so distributed as to be immediately
available in event of fire. They shall be hung on hangers or set on
brackets or shelves so that the top of the extinguisher is nof more
than 5 feet above the floor,

Note: The industrial commission will ordinarily approve any extingulsher
which bears the Underwriters' label and which is ot the size, and suitable,

for the hazard for which it s Intended. Consult the industrial commiasion
for llsts of approved extingulshers.

Ind 51.23 Automatic gprinklers. (1) Required automatic sprinkler
gystems shall be designed and constructed in conformity with good
established practice. Only materizls and devices appreved by the in-
dustrial commission may be used. Reinstallation of used sprinkler
heads is prohibited, and other secondhand devices may be installed by
special permission only.

{2) Where an automatic sprinkler system is required throughout a
building, supply shall be from a city water main, or from a gravity
or pressure tank, If the city water supply is inadequate in either
pressure or volume, a tank of not less than 5000 gallong capacity
shall be provided. The bottom of a gravity tank shall be not less than
36 feet above the under side of the roof.

(3) Where automatic sprinklers ave required in a basement only,
the supply shall be from a city water main. Where there is no city
water supply, such basement sprinklers need not be installed; but at
such time ag a eity supply becomes available, such required basement
sprinklers shall be installed.

(4) Every basement sprinkler system shall also include sprinklervs
in all shafts (except elevator shafts) leading to the story above,

{5) Every sprinkler system shall have a suitable audible alarm and
an approved siamese connection marked “To Automatic Sprinklers”,
and otherwise conforming to section Ind 51.21 (2) (e).

Note: It will be the policy of vhe Industrinl commission to approve equip-
ment conforming to standards of the Natlonal Board of Flre Underwriters
for Sprinkler Egquipment, glso materjals and devices current]y listed by the
Underwriters’ Laboralorics. The commlssion reserves the vight to order a

sprinklier system In any bullding, regardless of height or number of persons,
if the cccupancy I8 especlally hazardous.

Ind 51.24 Fire alarm systems. (1) Interior fire alarm systems re-
quired under sections Ind 54.16, Ind 56.1% and Ind 57.22 shall be de-
signed and constructed in conformity with the following requirementa;

(2) Al 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 ether signaling 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 othera.
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{3) Every fire alarm systemn shall be electrically operated except as
providad in section Ind 56.19 and shall be operated on closed civeuit
current under constant electricul supervision, so arranged that upon
a circuit opening and remaining open, or in cuse of a ground or short
cireuit in the ungrounded conductor, audible trouble signals will he
given instantly, :

(4) In buildings more than 3 stories ih height, coded fire alarm
systems shall be provided, and the systems shall be so arranged that
the code transmitted shall indicate the location and the story of the
structure in which the signal originated, Exceplion:

(2) In apartment buildings less than 6 stories in height and hav-
ing less than 5,000 square feet area per floor, non-coded, electrically
supervised, continuous ringing fire alarm systems will he accepted.

(5) Operating stations shall be prominently located in an accessible
position at all vequired exit doors and vequired exit stairways. Oper-
ating stations shall be of an approved type and shall be conspicuously
identified. All such operating stalions shall be of a type, which after
being operated, wilt indicate that an alarm has been sent therefrom
until reget by an authorized means, (Operating stations having a
“Break Glass” panel will be aceeptable. On coded systems having a
device to permanently record the transmission of an alarm, “Open
Door” type stations may be used.) The fire alarm operating stations
shall be mounted approximately 5 feet above the finished floor as
measured from the floor to the center of the box,

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

(7) Existing fire alarm systems that are effective in operation will
he accepted if approved by the industrial commission.

l‘i.'ote.' The tullowlng scctions are taken from the Wiscenzin state electricol

2.

(8) The energy for operation of fire alarm systems shall be taken
from sources suited to the design of the system. Primary batteries
shall not be used,.

(9) A 3-wire 110=220 volt service will be aceepted for supervised
systems, providing the operating current is secured from one un-
grounded conductor and the neutral or grouwnted conductor and the
current for operation of trouble signal or signals is secured from the
other ungrounded conductor and the neuntral or grounded conductor.

(10) Electrical wirving in connection with fire alarm systems shall
be installed in rigid metal conduit, flexible metal conduit, electrical
metallic tubing or surface metal raceway. Armored cable (metal)
may be used where it can be fished in hollow spaces of walls or
partitions in apartments or rooming houses not over 3 stories in
height. Where the wiring is subject to excessive moisture or severe
mechanical injury, rigid metal conduit shall be used. The smallest
size conductor to be used in any fire alarn system in a building over
4 stories in height shall be #14 AWG or #16 AWG for buildings not
over 3 stories in height. The wires shall be provided with insulation
suitable for use on circuits not exceeding 600 volts, Firve aiarm sys-
tems shall be connected to the line side of the service switch or to the
emergency bus, where available, through an approved fire alavm cut-
out or equivalent.
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Chapter Ind 52
GENERAL REQUIREMENTS

itnd 52,001 Design and supervision nance of eoxits

fnd 52,01 Height and class of con- a2 ‘Petevision and radio re-
struction veiving antenna

ind [\ Windows Toilrt rooms required

Ind . Window chuaning Paili-l rooans for the

Ind 532.0 Definitions of courts Fwo 2rxes

Ind 9 Size of cotlrts Sex designated

.Ind 52.06  Ventilation ef courts Tl 5 Location, tHeht and ven-

Ind 52.1 Chimneys tilation

Ind 52.1 Metal sntoleestacks fnd 52, Location without outslde

Ind 52.1 Smaoke pipes windows: when  per-

Ind 52.1 Steam and kot waler mitted .
pipes Ind 5 Artificial Lisht

Ind 1 Ducts Iml Slze

InAd Rghaters Indl Floor and base

Ind Floor protection Tnd Walls and ceilings

Ind i Wall and ceiling  pro- Inid Tnrlosmre of xtures
tection Ind Flxtures

Ind Gas vents nrl Protection from freezing

Ind Cias and ofl lamps; was nel <posal of srwage
sepyien Frid Ontdoor toilets

Ind [Slectrical work nd Gt Alahiv nance and howse-

nd Location and  mainte- Kerping

Ind 32 001 Desian and supervision. (1) Every new building contain-
ing more than 50,000 cubie feet total volwme, ov addition to a building
which by reason of such addition results in a building containing over
50,000 cubic feet total velume, or structural alteration to a building
containing over 50,000 cubic feet total volume shall be designed by an
avchiteet or engineer in accordance with the provisions of this code:
and shall be constructed under the supervision of an architect ov
engineer who shall be responsible for its erection in accordance with
thr nlans and sp~cificatinnzs of the designer. No chaume from the
original plans and specifications shall be made except with the
knowledge and consent of the designer, and as provided in Wis. Adm.
Code section Ind 50.10.

(2) On completion of the construction, the supevvising architect
or engineer shall file 2 written statement with the industrial commis-
tion certifying that, to the hest of his knowledge and belief, the con-
struetion has been performed in accordance with the plans and specifi-
cations approved by the commission.

{3) No owner shall construct or alter any building, or portion of
a building, or permit any building to be constructed or altered, except
in accordance with the provisions of this section.

Note: By the term “architect” or “cngineer” nbove Iz meant "registered

architect” or “registered professional engineer’”, as defined In tho Architects
and Profesajonal Enzinecrs Registratlon Act, Section 101,31, Wis, Stats.

History: 1-2-566; cr, (2) Regiater, August, 1357, No. 20, ~ff, 9-1-37.

Ind 52.01 Height and class of construction, (1) All buildings higher
than 75 feet above the adjacent grade shall be of fire-resistive

construction.
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{2) Buildings of mill construction shall not exceed a height of 75
feet in which height there shail not be more than 7 stories; provided,
that the height of a building erected on sloping ground may be not to
exceed 75 feet plus a vertical distance equal to the vertical change
in slope along the length of any side of such building, but in no case
shall such height exceed 85 feet above the adjacent finished ground
level. Towers, other than tanks, spires and steeples erected as a part
of the building and not used for habitation or stovage may extend not
to exceed 20 feet above such height limit.

(3) Buildings of ordinary construction shall not exceed a height of
50 feet in which height there shall be not more than 4 stories; pro-
vided, that the height of a building crected on sloping ground may he
50 feet plus a vertical distance equal te the vertical change in slope
along and in the length of any side of such building, but in no case
shall such height exceed 60 feet above the adjacent finished ground
level, Towers, other than tanks, spires and steeples not exceeding 20¢;
of the rcof area, erected as a part of such building and not used for
habitation or storage may extend not to exceed 15 feet above such
height limit.

{4) Buildings of frame construution shall not exceed a height of 353
feet in which height there shall be not move than 2 stories, except
as provided in section Ind $57.01; provided, that the height of a
building erected on sloping ground may be 35 feet plus a vertical
distance equal to the vertical change in slope along the length of any
side of such building, but in no case ghall such height exceed 40 feet
ahove the adjacent finished ground level. Spires, towers, other than
tanks, or steeples not exceeding 207 of the roof area, erected as a
part of such building and not used for habitation or storage may
extend not to exceed 20 feet above such height limit.

{(6) Tn every building morve than 4 stories in height, all doors,
windows and other openings in outside walls shall be protected with
fire-resistive doors or shutters as specified in section Ind 51.09 or fire-
resistive windows as specified in section Ind 51.10, unless such open-
111g'share on streeta or on alleys or outer courts 20 feet or more in
width.

ind 5202 Windows, (1} Every room in which one or more persons
live, sleep, or are employed, (except storage rooms or other rooms
where the nature of the occupancy will not permit) shall be lighted
by a window or windows opening directly upoen a street or alley, or
upon a court (as defined in section Ind 52.04) on the same lot with
the building. The windows shall be so constructed and distributed
as to afford proper light and ventilation. Every building more than 40
feet deep (measuring at right angles to the windows) shall have
windows on at least 2 s'des. F.reeption:

(a) The provisions of this order may be waived for factory, office
or mercantile buildings if provisions are made for proper artificial
lighting, and if ventilation is provided in accordance with the provi-
sions of the heating, ventilation and air econditioning code,

Ind 52.03 Window cleaning. (1) For protection of window cleaners
in public buildings and places of employment, the tops of windows
which are more than 20 feet above the ground floor, flat roof, balcony
or permanent platform shall be equipped with means to protect such
cleaners; such means shall eonsist of: .

1-2-66
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(a) Approved attachments for window cleaners’ safety belta, to
which belts may be fastened at each end. Said attachments shall he
permanent devices that shall be firmly attached to the window frame,
or to the building preper, and so designed that a standard safety
belt may be attached thereto; or

(b) An approved portable platform that is projected through the
window or supported from the ground, fleor, roof or platform level,
for the window cleaner to stand upon and that is designed, con-
structed, maintained and equipped with handrail and tee beard in
compliance with the requirements of the general orders on safety and
of the general orders on safety in construction; or

{¢) A swinging scaffold or chair secaffold designed, constiructed,
equipped and maintained in compliance with the requirements of the
general orders on safety in construction, and in the case of a chair
scaffo'd equipped with a safety beit; or

(d) Other equally efficient devices.

(2) For cleaning the insides of skylights (the highest parts of
which are more than 20 feet above ground, floer, balcony or permanent
platform, to which aceess cannot be gained by any of the means
described in (a)), scaffolds as specificd in section Ind 1.18 shall be
provided.

(3) All equipment, including building parts and attachments, used
in connection with window ¢leaning shall be maintained in reasonably
safe condition while in use and shall be inspected at least once each
month while in use, and within 30 days before their use.

(4) Every employer of window ecleaners who are required or per-
mitted to clean windows or skylights referved to in (1) and (2) shall,
before permitting any of such work, make reasonable inspection of
the equipment provided for the safety of the window cleaners; and if
no such equipment, complying with the provisions of this order, is
provided by the owner, lessee or occupant of the building or place of
employment, said employer shall provide the same before permitting
his employes to do such work. Where the attachments specified in
(1) (a) are relied upon for compliance with the provisions of this
order, said employer shall furnish or see that there ig provided, on
each job, far the use of his employes, a sufficient number of approved
safety belts in goed condition for one to be available for each employe
while cleaning windows, and he shall inspect them as provided in
{3), and ascertain that they may be fastened to the permanent de-
vices, Every such employer shall take reasonable measures to assure
that each window cleaner uses the safety equipment provided at all
times while cleaning such windows or skylights.

Nots: It will be the policy of the Industrial commission to accept anchors
in% aa{et.v,‘v belts which have been tested and approved by the Underwriters’
aboralories,

Ind 52.04 Definitions of courts. (1) By inner court is meant an open
air shaft or court surrounded on all sides by walls.

(2} By inner lot line court is meant a court bounded on one side and
both ends by walls and on the remaining side by a lot line,

(3) By outer court is meant a court bounded on 3 sides with walls
and on the remaining side by a street, alley or other open space not
lega than 15 feet wide.

{4) By outer lot line couri{ iz meant a court with one side on a lot
line and opening to a street or open space not less than 15 feet wide,

1-2~56
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Ind 52.05 Size of courts, (1) In applying the following requirements,
a building from 30 to 43 feet high shall be considered as having at
least 3 stories, and each additional 13 feet shall be considered an
additicnal story.

(2) Outer lot line courts shall be not less than 3 feet wide for a
court 2 stories or less in height and 40 feet or lesa in length, measured
from the lot line to the wall of the building. For each additional story
in height, the width of such court shall be inercased one foot; and for
each additional 15 feet or fraction thereof in length, the width of
sueh court shall be further increased one foot,

(3) Outer courts between wings or parts of the same building, or
betweaen different buildings on the same lof, shall be not less than 6
feet wide for a court 2 stories or less in height and 40 feet or less
in length. For each additional story in height, the width of such court
shall be increased one foot, and for each additional 10 feet or fraction
thereof in length, the width of such court shall be further increased
one foot.

(4) Where outer courts or outer lot line couris open at each end to a

street or other open space not less than 15 feet wide, the above lengths
may be doubled.

(6) Inner lot line courts one story high shall be not less than 4 feet
wide and not less than 40 square feet in area. Inner lot line courts
two stories high shall be not less than 6 feet wide and not less than
60 square feet in arvea, For every additional story every such inner lot
line court shall be increased by at least one lineal foot in length and
one lineal foot in its width.

(6) Inner coutts shall be not less than 10 feet in width nor less than
150 square feet in area for courts two stories or less in height; and for
every additional story every such inner court shall be increased by
at least one lineal foot in its length and one lineal foot in its width,

(7) Courts shall not be covered by a roof or skylight but the entire
required ares shall be open and unobstructed from the bottom thereof
to the sky. No fire escape or stairway shall be constructed in any
court unless the court be enlarged proportionately.

(8) Walls of inner courts whese least hovizontal dimension is less
than one-fourth the height, shall be fuced with material with a per-
manent white surface or shall be painted white at least every 2 yonrs,

(%} No buildings shall be aitered or enlarged to encroach upon space
veserved under this code for light and air on the lots or purcels of
ground on which such building is ervected,

Ind 52.06 Ventilation of courts., At the bottom of every shaft or
inner court there shall be sufficient access to such shaft or court to
enable it to be properly cleaned out. Every inner court which is re-
quired under section Ind 52.02 and which is more than one story in
height shall have an intake for fresh air, leading from the street or
other open space, The area of such intake in square feet shall equal
at least 002 of the number of cubic feet contained in said eourt, but
such area need not be more than 50 square feet, Every intake shall be
of not less than 2-hour fire-resistive construction and unless said
intake is used as a passageway for persons, there shail be no cpenings
into the same other than the inlet and outlet,

1--2-56
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ind 52,10 Chimneys. (1) The walls of all chimneys shall be built of
brick or other approved fire-resistive material, except that a2 metal
smokestack may be provided as specified in section Ind 52,11, No
chimney shall rest upon a flooring of wond nor shall any weod be
built into, or in contact with any chimney. Headers, beams, joists and
studs shall not be less than 2 inches from the outside face of a
chimney. The foundation of every chimney, flue, or stack, shall be

.designed and built in conformity with the reguirements for founda-

tions for buildings. In no cuse shall a chimney be corbeled out more
than 8 inches from the wall and in every case the corbeling shall con-
sist of at least 5 courses of brick. Chimneys shall extend at least 3
feet above flat roofs and not less than 2 fect above the ridge of gable
and hip roofs, and lime-cement or cement mortar shall he used in the
laying of chimney masonry above the roof line.

(2) Every masonry chimney shall have walls at leust 8 inches in
solid thickness, except that in a chimney with a flue not larger than.
260 square inches where a fire clay or other suitable refractory clay
flue lining is used for the full height of the chimney the walls shall
not be less than 4 inches in solid thickness. No smoke flue shall have
a cross sectional avea less than 64 square inches, except that flue,
linings 7 inches by 7 inches inside, or 8 inches in diameter inside,
may be used.

(3) All flue linings shall be adapted to withstand reasonably high
temperatures and fiue gases and shall have a softening point not
lower than 2,000° Fahrenheit. Flue linings shall be not less than %
inch in thickness and shall be built in as the outer walls of the chim-
ney are constructed. Flue linings shall start from a point not less
than 8 inches below the bottom of the smokepipe intakes and shall be
continuous to a point not less than 4 inches above the enclosing walls,
Flue linings for gas or fuel oll apparatus shall be of sult glazed fire
clay equipped  with bell and spigot joints, or of other approved
material,

(4) Where there is more thun one smoke pipe connected to a flue,
the connections shall be at ditferent levels. Two or more heating units
or appliances may be connected to n common smoke pipe or breeching
if joined by Y fittings ns close as practicable to the flue. In all such
cases, the size of the breeching and the flue shall be sufficient to
accommodate the total volume of flue gases,

(a) Cleanout opening, Every chimney shall be provided with a
cleanout opening at the base. Such openings shall be equipped with
metal doors and frames arranged to remain closed when not in use,

(5) Every chimney shall be designed to withstand the following
wind pressure in pounds per square foot over the diametrical area:

(a) Sguure chimneys Lo i e a0

(h) Polygonal chimneys -, . et e e et e 20

(¢) Round chiMineys oo oo et 20

Historys 1-2-56; ani. (1) r. and reer, 14) Hegister, Augusl, 1937, No.
0, off, 9-1-57.

Ind 52,11 Metal smokestacks. (1) Steel or iron smokestacks may be
used in place of masonry chimneys specified in section Ind 52.10, in
which case the thickness of the metal shall be not less than % ineh
for heights up to 40 feet and % inch for greater heights. Such stacks
when used for manufacturing, for high pressure boilers, furnaces o
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other similar heating or manufacturing appliances shall be lined with
fire brick for a distance of not less than 25 feet from the place where
the smoke pipe enters and shall be protected on the outside up to and
through the roof of the building with 8 inches of masonry, or a metal
shield which provides an 8 inch ventilated air space between such
shield and the stack. All stacks shall be properly guyed when the
height of the stack exceeds 15 times its least diameter. L'zeception:

(a) Public utility or industrial power plants are exempted from
the protection requirements of this paragraph if they arve of fire-
regigtive construection.

(2) Smokestacks under 30 feet in height may be constructed of not
less than No. 10 U.S. Gauge steel, with either welded or riveted
joints, and may be mounted directly upon masonry chimneys or foun-
dations or upon industrial heating or power boilers provided all of
which are designed to support the stack load, A elearance of naot less
than 6 inches shall be maintained at all times around such smokestack
and any inflammable material within 12 inches of such smokestack
shall be protected by ¥4 inch of asbestos covered by sheet metal.

Ind 52.12 Smoke pipes. (1) No smoke pipe or breeching serving
boilers, furnaces or other similar heating appliances shall pass
through any floor, outside window or door, nor through any combusti-
ble roof or combustible outside wall, nor through any closet, attic or
similarly concealed space.

{2) Where necessary to pass through any partition of non-fire-
resistive constyruction, every smoke pipe shall be encased with incom-
bustible material at least 4 inches thick or with a double safety
thimble made of two concentric rings of sheet metal with at least
one inch cpen air space between and with the outer ring covered
with at least 14 inch asbestos.

{3) No part of any smoke pipe shall be placed nearer to any non-
fire-resistive partition or wall than the diameter of the pipe, nor
nearer to any non-fire-resistive ceiling than 12 times the diameter;
but the above distances may be reduced by one-half, if the wall or
ceiling is covered with not less than 34 inch asbestos board covered
with sheet metal, or with equivalent protection,

_ Ind 52.13 Steam and hot water pipes. No steam pipe or pipe carry-
- ing hot water at a temperature exceeding 180 degrees shall be placed
within one inch of any woodwork. Ivery such steam or hot water
pipe passing.through a combustible floor, ceiling or partition, shall
be protected by a metal tube one inch larger in diameter than the pipe
and shall be provided with a metal cap. All wooden boxes or casings
enclosing steam or hot water pipes, or wooden covers to recesses in
walls in which steam pipes are placed, shall be lined with metal.

Ind 52.14 Ducts. (1) Every warm air, fresh air and vent duct con-
tained in or passing through a combustible partition or floor shall be
placed inside another duet arranged to maintain a % inch air space
between the two ducts, or shall be securely covered with 14 inch corru-
gated asbestos. The bend at the bottom of the vertical duct shall be
kept at least 2 inches from any woodwork. Exception:

(a) Asbestos paper weighing not less than 12 pounds per square
may be used as covering on forced air installations.

1~2-58
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k\ (2) Every vertical warm air duet, or group of ducts, in all build-
ings included in the theater, school and hotel classifications shall be
enclosed with, or constructed of, incombustible material at least 2
inches thick, lined with metul or smoothly finished on the inside;
except that frame buildings not more than 2 stories in height may
have metal ducts if protected as specified in the first paragraph

’ of this order.

Ind 52.15 Registers. (1) All register boxes shall be of metal and
shall either be of double construction or be covered with asbestos not
less than % inch thick. Exception:

(a) Asbestos paper weighing not less than 12 pounds per square
may be used as covering on forced air installations.

Ind 52.16 Floor protection. (1) All stoveg and ranges used for cook-
ing, heating or laundry purposes using solid or liquid fuel, and which
are more than 16 square feet in horizontal area or which have a flame
at the bottom shall be placed on a fire-resistive floor projecting at
least 2 feet on each side. If such floor rests on or is in contact with
any combustible material, then the fire-vesistive floor layer shall be
at least 5 inches thick and shall be hollow, with air spaces running
horizontally through the same. The air spaces shall be open at both
ends and shall be so placed that air can circulate through them: the
horizontal area of the air spaces shall equal at least one-half the
horizontal area of the slab.

(2} The air spaces may be secured by using hollow tile placed end
. to end, or by imbedding wrought or sheet iron pipes in a layer of
concrete, The air spaces should parallel the short dimension of the

slab,

(3) If the stove or range is raised at least 6 inches above the floor
and such air space is not enclosed, then the fire-vesistant floor layer
may be reduced to not less than 2 inch solid thickness, without air
spaces, provided it is covered with sheet metal.

( (4) All stoves and ranges using solid or liquid fuel and which are
not more than 16 square feet in hovizontal area and not having a
flame at the bottom shall, if placed on a combustible floor, be raised
at least 6 inches above the floor, and such air space shall not be
enclosed. Such floor shall be protected with a stove board of sheet
metal or ashestos, projecting at least one foot on alf sides.

(5) Gas ranges, domestic- hot water heaters and hot plates shall
be supported at least 6 inches above any wood floor or other com-
bustible material and, if less than 12 inches above the floor, the wood
shall be protected by a metal shield, or such equipment may rest on a
masonry support.

(a) The above dimension of 6 inches may be veduced to 314 inches

) if the bottom is suitably protected with a metal shield.

Ind 52.17 Wall and ceiling protection. (1) All stoves and ranges
used for'cooking or laundry purposes and all domestic hot water heat-
ers shall be placed at least 24 inches away from any combustible wall,
partition or ceiling, except that such distance may be reduced to 12
Enches if the wall, partition or ceiling is protected with at least %
inch asbestos board covered with sheet metal, or with an equivalent

. protection.
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{(2) Tha above distances may be reduced one-half in the case of
stoves and ranges less than 16 square feet in area, and also in the
case of gas ranges of greater area if propey insulation is incorporated
in the back of the range.

Ind 52.18 Gas vents. All gas ranges, except those for domestic use,
hot water heaters, and other gas fired equipment shall be provided
with vent pipes conforming to the requirements for smoke pipes as
specified in section Ind 52.12.

Ind 52.19 Gas and oil lamps; gas service. (1) Gas and oil lamps
shall not be used where eleetricity is available, except in private
apartments,

{2) Gas and oil lamps shall be placed at least 6 feet above the floor
level, at least 6 inches from any combustible partition or wall, and
at least 2 feet {measured from top &f flame) below any combustible
ceiling unless properly protected by a metal shield with at least 2
inches of air space above. Swinging brackets shall be provided with
a guard or stop so that the light cannot come nearer to the partition
or wall than one foot. In aisles and public passageways, every such
light shall be protected by an incombustible guard unless the light
i3 at least 7 feet above the floor. Gas and oil lights shall be kept
at least 2 feet from any drape or window curtain,

{3) Every gas supply main shall have a service cock oustide of the
building, so placed and maintained that it can be shut off at any
time without entering the building.

Ind 52.20 Electrical work. All electrieal work shall conform to the
Wisconsin state electrical code of the industrial commission,

Ind 52.21 Location and maintenance of exits, Fvery exit mentioned
in gections.Ind 51.14 to Ind 51.19, inclusive, shall lead to a street,
alley or open court connected with a street. All such exits and all
passageways leading to and from the same, shall be kept in good
repair and unobstructed at all times.

Ind 52.22 Television and radie receiving antenna. (1) The require-
ments of this section shall apply to the outdoor portion of all appa-
ratus, more than 12 feet in height, used for recciving television or
radio waves,

(2} All television and radio antenna systems, including the sup-
porting tower or mast, shall be constructed of galvanized steel or
other corrosive-resistant incombustible material. Where approved by
the industrial commission, towers congtruct2d of wood or wooed poles
set in the ground may be used to support antenna systems but no
wood tower or wood pole may be mounted on the voof of any building
or structure,

(3) The antenna and tower shall be designed to support the dead
load of the structure plus an ice load at least 14 inch in radial thick-
ness, The ice load shall be computed only upon the wires, cables,
messengers and antenna,

(a) The tower or mast shall be braced or guyed and anchored to
resist a horizontal wind pressure of not less than 30 pounds for every
square foot (net area) of exposed surface. Guy wires shall not be
anchored to a chimney or to any roof ventilator or vent pipe.

T-2-56
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(4) Antenna systems installed on the roof of a building .shall not
be supported by or attachcd to a chimney. All such installationg sha.ll
be mounted on an independent platform or base and anchored in
place, The platform or base of the tower shall be large enocugh to
distribute the weight of the structure over sufficient roof area so t}_le
' roof construction will safely support the weight of the structure In
’ addition to the required live and dead voof loads.

(5) All antenna systems shall be so installed that no part of the
structure will be nearer to a street, or other public thoroughfare,
than the height of the antcnna as measured from its platform or
base to the topmost point. No wires, cables, or guy wires shall exten.d
over any strect or other publie thoroughfare or over any electric
power or communization lines,

(6) Poles used for electric power or for communication lines shall
not bz used for supporting or for guying any antenna system. Where
antenna installations are 3o located that damage will be caused to
adjacent power or communication lines by the falling of the antenna
structure, a separate safety wire shall be attached to top of the
tower and secured in a dircction away from the power or communica-
tion line,

(7) Eleetrical installations in connection with antenna systems, in-
cluding the grounding of the tower or mast, shall comply in all re-
spects with the requirements of the Wisconsin state electrical code.

‘ GENERAL SANITATION REQUIREMENTS

Ind 5250 Toilet rooms required. Every place of employment and
public building shall have adequate toilet rooms as provided in the
occupaney classifications of this code, completely enclosed and so
arranged as to insure privacy.

Ind 52.51 Toilet rooms for the two sexes. (1) Where the 2 sexes ave
accommodated, separate toilet rooms shall be provided except

(a) In apartment houses;

{b) If approved in writing by the industrial commission or the
state board of health, or their authorized agents, in buildings accom-
modating not more than 5 persons of both gexes, provided the door
of such toilet room is kept locked and the key is kept in a place
accessible to all such persons, But whenever the number of such
persons shall exceed B, separate toilet rooms shall be provided.

{2) Entrances to toilet rooms for the 2 sexes shall be properly
separated, by screens or otherwise, and shall, wherever possible, be
at least 20 feet apart; except this requirement does not apply where
the entrance doors to toilet rooms used by the two sexes are located in
. an exterior wall of the building,

Ind 52.52 Sex designated. Wherever women are employed or accom-
modated, each toilet room shall be distinetly marked with regard to
the sex which uses it, and no person shall be allowed to use a toilet
room assigned to the other sex, except as provided in section Ind
52.61. The door or room labels shall be the words MEN, or WOMEN,

. respectively, in letters not less than one inch in heizht.
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Ind 52.53 Location, light and ventilation, {1) Every toilet ov bath-
room gha'l be so located as to open to outside light and air, by
windows or skylighta opening directly upon a street, alley or court,
except as provided in section Ind 52.54.

(2) The glass area for a toilet rocm containing one closet or urinal
shall be at least 4 square feet, with 2 square feet additional for each
additional closet or urinal.

(3) No toilet room shall have a movable window or ventilator open-
ing on any elevator shaft, or on any court which contains windows of
sleeping rooms above,

(4) Every toilet room having more than one fixture (closets and
urinals) shall be ventilated in accordance with the provisions of sec-
tion Ind 5848 of the heating, ventilation and air condition'ng code
issued by the industrial commission, except that this requirement
shall not apply to chemical or septic toilets which are installed in
accordance with the provisions of the chemieal toilet code or the
septie toilet code issued by the state board of hea'th,

(a) The size of gravity vent ducts, if surmounted with effective
siphon type hoods, may be determined as follows:—‘}:}%—z- = net cross
sectional area of vent duct in square fest. Where A = floor area
in the toilet room in square fest.

{5) The following are minimum vents as calculated for toilet rooms
of average size:

Number of fixtures Diamcter round pipe duct
Loor 2 e 6 inches
door 4 e 8 inches
B Or B e e e 9 inches
e e e e e e e 10 inches
8t 10 e e 12 inches

- Ind 32.34 Location without outside windows; when permitted, Toilet
rooms will be permitted without windows if they are ventilated in
accordance with the requirements of section Ind 58.48 of the heating,
ventilation and air conditioning ecode issued by the industiial
comrmission.

Ind 52.55 Artificial light. Every toilet room, except in connection
with private rooms or apartments, shall be avtificially lighted during
the entire period that the building is occupied, wherever and when-
ever adequate natural light is not available, g0 that all parts of the
room, especially the toilet compartments shall be provided with arti-
ficial light intensity of not less than 2.5 foot candles at the floor level.

Ind 52.56 Size. Every toilet room shall have at least 14 square feet
of floor area with a minimum width of 3 feet, and at least 100 cubie
feet of air space for eanch water-closet and each urinal in addition
to the space required for lavatories if installed within the toilet room,

Ind 52.57 Floor and base. Every toilat room, except those installed
and used only in connection with private apartments, shall have the
entire floor and the side walls to a height of not less than 6 inches
made waterproof with ceramie tile, terrazzo, painted concrete,
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marble, slate, monolithic asphalt or other approved material impervi-
ous to water,

Ind 52.58 Walls and ceilings. (1) The walls and ceilings of every
toilet room shall be completely eovered with smooth plaster, glazed-
brick or tile, galvanized or enameled metal, or other equivalent
smooth, non-absorbent material. Wood may be used only if it is
smooth and well covered with 2 coats of body paint and one coat of
enamel paint or spar varnish, But wood shall net be used for parti-
tions between toilet rooms, nor foir partitions which separate a toilet
room from any room used by the opposite sex. All such partitions
shall be made soundproof.

(2} The interior surface of walls and partitions shall be of light
color to improve illumination and facilitate cleaning.

Ind 52.59 Enclosure of fixtures, {1) The fixtures (closets and uri-
nitls} in every toilet room shall he mrranged to secure privacy in use,
Water-closets shall be enclosed with partitions, Urinals shall be placed
apainst walls and arranged individually, Individual floor type urinals
shall be placed not less than 24 inches center to center and the space
between urinalg shall be filled flush with the front and top with non-
ashorbent material. Exception:

(a) The above requirements need not apply to toilet rooms accom-
modating only a single closet or urinal,

{2) A space of 6 to 12 inches shall be left between the floor and
the bottom of each partition. The top of the partition shall be from
al: to 6 feet above the floor. Doors with the top 514 to 6 feet above
the tloor, and the bottom 6 to 12 inches above the floor, shall be
provided for all water-closet compartments. All partitions and doors
shall be of material and finish requived for walls and ceilings under
section Ind 52.58.

(3) The water-closet compartments in toilet rooms shall he not less
than 30 inches in width, and shall be not less than 54 inches in depth
with a clearance of not less than 24 inches between the fixture and
the compartment door when eclosed. Compartment doors which are
hung to swing inward shall clear the fixture not less than 2 inches.

Nute! gection LEG.085, Wis, Stats., provides that not more than 0% of

the toilet compartments of any publie tojlet room of any public building,
uther than licensed hotels and vesorts, shall be kept locked,

Ind 5260 Fixtures. (1) Only individual water-closets of porcelain
ur vitreoms china shall be used. Water-closet seats shall be of wood
or other non-heat absorbing material, and shall be finished with
varnish o¢ othep substance so as to be impervious to water. In public
huildings, places of employment and alt other public places except
apartments, the water-closets shall have projecting lips, or elongated
howls, and epen front seats.

{2) Only individual urinals of porcelain or vitreous china shall be
used. Such individual wiinals shall be get into the floor, the floor
graded to the urinal, and the urinals shail be equipped with an effec-
tive automatic or foot operated flushing device.

Ind 52._61 Protection from freezing. All water-closets and urinals
and the pipes connecting therewith shall be properly protected against
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freezing, so that such water-closets and urinals will be in proper
condition for use at all times,

Ind 52.62 Disposal of sewage. (1) Each water-closet and urinal, and
each Javatory or slop sink, located in a toilet voom shall be connected
with a sewer and water system, where such gystems are available.
In loeations where & sewer system is not available, or cannot be made
available, the disposal of human waste may be accomplished as
follows:

{a) Sewage treatment tank and disposal system,

Note: Tor detailed requirements on such systems zee state plumbing code.

(b} Where the local conditions make it impractical to install such
gystem, outdoor toilets, as described in section Ind 52.63, or other -
facilities, such as septic toilets installed in accordance with the
provisions of the septic toilet code issued by the state hoard of
health, may be used; provided that in the case of places of employ-
ment for more than 10 persons, schools larger than 2 rooms, and
apartment houses, water flush toilets as herein described shall be
provided, unless outdoor toilets or other facilities are permitted
in writing by the industrial commission or the state board of health.
In every case where chemical or septic toilets ave installed, the ap-
proval of plans and specifications therefor by the state board of
health shall be secured before work is started.

Ind 52.63 Outdoor teilets, (1) Outdoor toilets shall comply with
sections Ind 52.50 to Ind 52.59, inclusive, and in addition:

(a) No privy, with or without a leaching pit or other container,
shall be erected or maintained within 50 feet of any well, 10 feet of
the line of any street or other public thoroughfare, 5 feet of the
property line between premises or 26 feet of the door or window of
any building. .

(b) Located on ground that is well drained, and where there is
no possibility of contaminating any drinking water supply.

{e¢) Provided with suitable approach, such as concrete, gravel or
cinder walk.

(d) The foundationa shall be of concrete or other masonry.

(e) The vault shall extend at least # inches above ground, be
as davk as possible, and be proof against entrance by flies, rats, or
other vermin, The upper portion shall be of concrete, or of brick or
stone laid in cement mortar. If in poorly drained soil, the entire
vault shall be of concrete, or brick, or stone, laid in cement mortar.

(f) All windows, ventilators and other openings shall be sereened
to prevent the entrance of flizs, and all doors shall be self-closing.
A separate ventilator shall be provided for the vault and shall extend
from the vault to not less than one foot above the roof and be pro-
vided with an effective ventilating hood.

(g) The entire installation shall be kept clean and sanitary. Milk
of lime (freshly slaked lime) or other equally effective disinfectant.
shall be used in the vault and in the urinal trough in sufficient quanti-
ties, and at frequent intervals. The floors, seats and urinals shall be
scrubbed as often as necessary. The vault shall be cleaned out at
proper intervals,

Note: See the Wisconsin code for rural school privies {ssued by the stute
board of healith,
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Ind 52.64 Maintenance and housekeeping, (1) MAINTENANCE OF
TOILETS. Every toilet room, and every part thereof, including walls,
floow, ceiling and fixture therein, shall be kept clean, efficient, and in
good repair.

(2) Paper. In every toilet room, sufficient toilet paper made of
material which will not interfere with the operation of the system
or obstruet the fixtures, shall be provided.

(3) DEFACEMENT. Indecent or suggestive marks, pictures, or words
are forbidden in toilet rooms, and such defacement when found ghall
he removed at once.

(i) BERVICE CLOSET. A service closet conforming with rvequirements
for construetion of toilet rooms shall be provided and supplied with
niep, bhroom, bucket, soap, toilet paper, and toweling necresary for
sanitary upkeep of toilet rooms.

1358
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Chapter Ind 53
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[acan-t walls

loads Ird . Conercte naterialy
1l 53.01 Wind preasure Ind 3. L: concrete  puopertions,
Ind 53.02 Foundations mixing and strength
Ind 53.03 Masonry consiruction; Inil Flexure of beams,

Ind £3.04 Natural building stone Ind

ind 53,05 Bullding Lrick Ind 53,
Ind 53.08 Hollow build'ng units Ind 53,16
Ind 63,07  Allowable upit stresses  Ind

Ind 53.08 Mortar Ind 53,
Ind $3.09 RBearing masonry walls, Ind 53,22

tranies, and slabs
Shear and diagonal ten-
sioa .
Bond aml anchorape
Coluins

Plain and reinforeed
conorete walls and plers
Footinga

Allowable working,
stresses

general requirement

and cast stone

in masonry

bearing parctitlons  and

plers Ind 53,28 Reinforced gypswm con-
Ind 53.10 Non-bearing masonry crete

walls Ind 53.2 Struetural steel
Ind 53,11  Cavity walls Ind 532 Steel joist construction
nd 33,12 Boading &nd anchoering Ind 5 Wrought {ron

. Ind

Cast lron

stone and cart stone ve. Ind )
Wond construction,

neera Ind |

53.001 Floor, roof and sidewalk loads. (1) Duap Loaps. All

buildings and structures, and pavts thereof, shall be designed and
construeted to support in addition to the mihimum superimposed live
loads specified in this order, the actual dead weight of all component
members; and in addition thereto, an allowance for the weight of
partitions, ceiling and floor finish, and concentrated loads such as

safes,

(,. (2)

mechanical apparatus and similar equipment,
LivE roaps. All buildings and structures, and parts thereof,

shall }Je designed and constructed to support the following minimum
superimposed live loads uniformly distributed in pounds per square
foot of horizontal avea in addition to the dead load:

(a)

(b

S

(c)

Theaters and wssembly halls with fixed seals:

Lo Auditorium oo 50
2. Lobbies, corridors and passageways — e ______ 80
8. Stairways e 80
Aszsembly hally without ficed sents:
1. Auditoriom —oeee o e 100
2. Lobbies, corridors and passagewaysg e ______ 80
3. Stalrways . 80
School, library, musenwm elussification
1. Instruction rooms, study rooms, reading rooms, exhibi-
tion rooms, art display reoms, laboratories .. _____ )
2. Vocational rooms ___________ . _ 100
3. Library book stacks ... 100
4. Lobbies, corridors and passageways ——_ . __ ... B0
6. Stairways __ 80
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(d) Apartment, hotel, place of detlention classification:

1, Living rooms, sleeping ro0ms oo oo .. .. 40
2. Lobbies, corridors, passageways .. - . .. . ... 80
3, Offices and similar areas «—__... ... ... ... - ... KO
4, Stairways e e e e e e B0
3. Dining Reoms __.___.. .. . . ... ... _...- 100
(e) Office buildings:
1, ORCes oo e il e e s o oD
2 Commercial . e 100
3. Stairways o e 80

{(f) Mercantile establishments:
1, All floor areas and stabrways - .. .. . . I (11

{g) Factories and workshops:
1. All floor aveas and stairways ____________ _ _______ 100

th) Garages:
1. All floor areas . e 8000 pound axle
lead in any possible position or 80 pounds per square
foot. {Whichever produces the preater stress.)

(i) Grandstands, reviewing stands, bleachers:

1. All areas - __________ L ___ 100
(j) Stages, in theaters wnd asscmbly halls . ____ .. __ 150
(k) Roofs oo . L . A
(1) Sidewalks .._._ . e e s em22 200

(3) The above live load requirements shall be considered only as a
minimum. In every case where the loading is greater than this mini-
mum, the design of the building or structure, or part theveof, shall
be for the actual load and loading conditions.

(4) The following reductions in assumed live loads shall be per-
mitted in designing girdevs, columns, piers and walls in fire-resistive
buildings.

{a) No reduction of the assumed live load shall be allowed in the
design of any slabs, joints or beams.

{(b) A reduction of one per cent of the total live load used in the
design of girders shall be allowed for each 20 squarve feet of tributary
floor area, with a maximum allowable reduction of 13%%. This reduc-
tion shall not be carried into the columins nor shall such reduction
be used in the design of buildings to be used or occupied as ware-
houses or for storage purposes.

(¢) For determining the total live loads carvied by columins, piers
and walls, the following reductions shall be permitted, based on the
assumed live loads applied to the entire tributsry iloor arvea.

1, Warehouses and Storage Buildings

a. Carrying the roof - __ .. Uhe
b, Carrying 1 floor and roof o o
¢. Carrying 2 floors and roof __ . ___________ 5%
d. Carrying 3 floors and roof .. 10%
e. Carrying 4 floors and voof . . _______ 156
f. Carrying 5 or more floors and roof .. _..... 205
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2. Manufacturing Buildings, Stores and Garages

a, Carrying the roof (e
b. Carrying 1 Roor and roof o o ute
e. Carrying 2 floors and voof . _L.o__ 10%
d. Carrying 8 floors and reof o 20%
e, Carrying 4 or more floors and voof ____.___.. . . - 30%
3. All Other Buildings '
a., Carrying the roof .o U5
b. Carrying 1 floor and voof 0%t
e, Carrying 2 floors and voof . _____ . .. 10%
d. Carrying 3 floors and voof ... _______.. %%
e. Carrying 4 floors and roof ________ .. ... 304
£, Carrying 5 floors and rvoof _.___ e 404
g. Carrying 6 floors and voof _________ . ... - 455
h. Carrying 7 or more floors und voof ... __ 305

(5) The following reductions in assumed live loads shall be per-
mitted in designing columns, piers and wallg in buildings of mill and
ordinary construction.

(a) Warehouses and storuge buildings

1. Carrying the voof .. _.________..__ U |12
2. Carrying 1 floor and voof ____ ______ ... UU
3. Carrying 2 floovs and roof __.. . _____ ________.____ 5%
4. Carrying 3 or more floors und voof - ____._______ 10%
(b) Manufacturing buildings, stores and yarages
1. Carrying the roof ___ . ____ ... 0%
2. Carrying 1 floor and roof ... .. ... L. ______ nee
3. Carrying 2 floors and voof .. __ ... 10%5%
4. Carrying 3 or more floors and voof __ ______ ... 20%

(e) All other buililings

1. Carvying the voof _ .. e el Ut
2. Carrying 1 floor and voof . ________________ 0%
4. Carrying 2 floovs and voof ....._. i 109
4. Carrying 8 floovs and roof ... _____ 2064
5. Carrying 4 or movre floors and veof . . __._ B

Ind 53.01 Wind pressure. (1} Every building shall he designed to
resist a horizontal wind pressure of not less than 20 pounds fov
every square foot of exposed surface, in addition to the dead lowds
and the live loads specified above, except as provided in section Ind
35.68 (4) and section Ind 52.22,

(2) If the overturning moment due to wind pressure exceeds 73%
of the moment of stability of the structure due to dead load only, the
structure shall be anchored to its foundations, which shall be of
sufficient weight to insure the stability of the structure; and sufficient
diagonal bracing or rigid connections between uprights and horizontal
members shall be provided to resist distortion.

(3) The overturning moment may he disregarded in a structure
Ies(.;l 1:han 100 feet in height if the height does not exceed twice the
width.

(4) Members subject to stresses produced by a combination of wind
and other loads may be proportioned for unit stresses 33-1/3%
greater than those specified for dead and live load stvesses, pro-
vided the section thus required js not less than that required for
the combination of dead load, live load and impact (if any).
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Ind 53,02 Foundations, (1) The peumssible loads on natural earti
shall not be more than the following, in tons peyr :,quam foot:

(a) Quick sand and alluvial soils o _lainaaa ot u

(b) Soft elay
(¢) Ordinary clay and sand together in layers, wet .m(l spongy j

{d) Clay or fine sand, firm and dry o aee

{e) Sand, compact and well cemented —_ . __________._ 4
(f) Gravel and coarse sand, well packed __. . _____._ 3
(g} Havd pan ov shale e .. &
(h) Roek —— Not move than 20% of the ultimale

crushing strength of such rock.

(2) Where material at footing exeavation level is such as to permit
loads in excess of 2 tons per square foot, and the desien is for loading
in excess of 2 tons per square foot, 2 inch hand auger test holes
shall be bored at intervals not exceeding 30 feet in any direction
within the building area to a depth of at least 5 feet below the base
of the footings, to determine the character of the underlying material.
Allowable loading shall be in accordance with the above table for the
material encountered.

(3) The maximum, or safe working load for piles shall be deter-
mined by the following formula;

2 wWH

L= S + 01 for stean hammer
g
L= -"'5%—_—13_!; for drop hammer

in which formula
L = safe load in pounds
W = weight of hammer in pounds
H = fall of hammer in feet
8§ = penetration or sinking of the pile under the last blow, in
inches,
(4) In no ¢ase shall the maximum load on a timber pile exceed 500

pounds per square inch of the section of the pile at mid length.

Ind 53.03 Masonry construction; general requirement., The require-
ments of sections Ind 53.03 to Ind 53,13, inclusive, herein shall apply
to the construction of all masonry footings, foundations, walls, col-
umns, piers and similar work under this eade.

Ind 53.04 Natural building stone and cast stone. (1) RUBBLE Ma-
SONRY. The stresses in rubble stone masonry, due to all dead and
live loads, shall not exceed 100 pounds per square inch when laid
in lime-cement mortay, or 140 pounds per square ineh when laid in
Portland cement mortay.

(2} Asurar MASONRY. The stresses in uashlar or carefully coursed
masonry, due to all dead and live loads shall not exceed the following
at any point:

Laid Tn Lald In

Lime-Cement Cement
Kind of Stone Martar Mortar
{Pounds par jSquare Inch)
Granitae. .. .... e em—dcaidsteacssamsanhamanccessasanse 640 800
Limestons, 400 500
Marble.... .. 400 EO0Q
Cant Stone. 400 500
Sandatons. ... ———mmeecee. 8240 400
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(3) WEATIIER RESISTANCE OF sTONE. All natural building stone to
be used in masonry exposed to the weather or frost action shall be
such that the strength and structure of the stone will not be affeeted
by the weathering or frost action.

Note: Where the weather resistance of o stene Is questioned thls will

require freezing and thawing tests as prescribed under the specification
of the American Society for Testing Materiuts,

(4) Al cast stone shall be branded with a permanent identification
mark of the manufacturer which shail be registered with the indus-
trial commission.

(5) The average compressive strength of cast stone taken on {our
representative samples at the age of 28 days or when delivered on
the job shall be not less than 5000 pounds per square inch with an
individual minimum of 4300 pounds per square inch, and the average
abserption of such samples shall be not more than 7% of their dvy
weight, with an individual maximum of 8%.

(6) Tests of cast stone specimens shali be made in accordance with
the *“Tentative Specifications for Cast Stone” (Serinl Designation
P-3-A29T) of the American Concrete Institute.

Ind 53.05 Building brick, (1) DrriNiTION, By building brick is
meant a structural unit of burned eclay or shuale, sand lime or
conelete, usually solid and ubout 8 inches by 3% inches by 214 inches
in size, :

(2) StrucTure. All building brick shall be rectungular in form,
free from cracks, laminations and other defects which may interfere
with proper laying of the brick or impair the strength or permanence
of the structure.

{3) ManvurAcTURE. Concrete building brick shall be manufactured
from a mixture of Poitland cement and gpproved acgregates, such
s sand, gravel, crushed stone, bituminous or anthracite cinders,
burned clay or shale, or blast furnace slag,

(4) IpENTIFICATION, All building brick shall be of distinctive de-
sign or appearance, or marked so that the identity of the manufac-
turer may be known at any time.

(5) STRENGTH AND ABSORPTION. (a) The strength and absorption
of all building brick manufactured from burned clay or shale shall
conform to the following minimum requirements:

Cumpressive Strength

{bricks flatwise} Water Abgorption
Ibs, per square inch by 5 hour beiling C/B Rutio
Average Groas Ares per cant

Averageof | Individual | Averageof | Indjvidual Averageof | Individual
Grade § bricks Minimum 5 bricks Muximum 5 bricka Maximum

5.W 3001 2500 17.0 20.0 0.78 0.80
MW, 2500 2200 22.0 25.0 0_88 0.90
N.W. 1500 1250 No Limit No Limit No Limit No Limit
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1. The ratio C/B is the ratic of absorption by 24-hour submersion
in water at room temperature to that after 5-hour submersion in
boiling water. .

(b) If the average compressive strength is greater than 8000
pounds per square inch and the average water absorption is less than
8% by weight after 24 hours submersion in cold water, the C/B ratio
shall be waived. )

{6) 8. W. BRICK. Grade 8. W. brick shall be used in exterior and
exposed locations where a high degree of resistance to frost action is
desired and the exposure is such that the brick may be frozen when
permeated with water.

(1) Brick used for foundation courses, retaining walls, parapet
walls and similar locations shall conform to this grade.

{7y M. W, Brick. Grade M. W. brick may be used where exposed
to temperatures below freezing but where brick are not likely to be
permeated with water or where 2 moderate degree of resistance to
frost action is permisgible.

{a)} Brick conforming to this gvade may be used in the face of a
wall above grade.

(8) N, W, BRICK. Grade N. W. brick may be used for backup or
for interior construction or if exposed for use where no frost action
ogcurs.

(9) CONCRETE AND SAND LiMb BriCK. The strength of all concrete
and sand lime brick used in- masonry construction shall conform to
the following minimum requirements:

Compressive Strangth Modulus of Rupture
(bricka flacwise) {bricks Aatwise)
Pounds Per Square Inch Pounds Per Square Inch
Average Gross Area
Average of Individual Average ol Individual
5 Testn Minimum b Tests Minimum
2500 . 2000 . 450 300

{10) Tests. Typical specimens of all types of building brick shall
he tested originally to prove compliance with the provisions of this
code, and ail concrete and sand-lime brick shall be retested at inter-
vals of not more than one ycar. Further tests may be demanded at
any time there is reasonable suspicion of non-corformance to the
requiremeants of this code.

(11} STANDARDS. The testing of all brick shall be in accordance
with the Standard Methods of Testing Brick (A. 8. T. M. Designa-
tion C 67) of the American Society for Testing Materials.

Ind 53.06 Hollow building units. (1) DerINiTIONS. (a) Hollow tile
are the products of surface clay, shale, fireelay, or admixtures thereof,
moulded to permanent hollow form for use as masonry units in build-
ing construction.
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-(b) Hollow concrete masonry units are the products of Portland
cement and sujtable aggregates such us sand, gravel, crushed stone,
bituminous or anthracite cinders, burned clay or shale or blast-
furnace slag, moulded to permanent hollow form for use as masonry
units in building construetion.

(2) HoLrow TILE USED IN BEARING AND EXTERIOR WALLS. (a)
Strength and Absorption. All hollow tile used in bearing and exterior
walls shall conform teo the following minimum requirements for
strength absorption:

Compresaive Strength
(Based on Grasa Acea) Abscrption
Pounds per aguare inch per cent
End Constryction Side Conatruetion
Tile Tile
Average Individual | Average | Individual | Average | Individusi | Individual
of Five Minimum of Five Minimum of Five Maximum Minimum
Teatn Tests Testy
1400 1008 1000 900 Gtol6 19 4

(3) Numegr oOF CeLL3. Load bearing tile shall conform to the
following requirements as to the minimum number of cells per unit
in the direetion of wall thickness:

Nominal Horizontal Minimum Number
Thickness of Tile of Cells in
as Laid in Wall, Dirvection of Wall
in inches Thickness
S UV 1
B 2
- S 2
10 e e e s 2
1 e e 3

Nota: Cells, as used hercin, are hollow spaces enclosed within the perlime-
ter of the cxterfor shellz, and having a minimum dimension of not less than
4 Inch and a cross scctional arca of not lesg than ene square Inch.

(4) Dousre-sHELL TILE. In double-shell tile the 2 voids between ex-
terior and interior shells on cither side of the tile shall be considered
as one cell in thickness of wall when their combined width is not less
than % inch, provided the short webs between the inner and ocuter
shells are not greater in number and thickness than the long trans-
verse webs holding the inner shells.

(5) SHELL AND WEB THICKNESS. The average over-all thickness of
the shells, measured between the inner and extreme outer surfaces of
end-construction hollow tile, shall be not less than % inch, except that
in double-shell tile the combined average over-all thickness of the.
inner and outer shell shall be not less than % inch, The thickness
of the webs shall be not less than 5 inch.

(6) AvVERAGE THICKNESS. The average over-all thickness of the
shells, measured between the inner and extreme outeyr surfaces of side-
construction hollow tile, shall be not less than % inch, except that in
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double-shell tile the combined average over-all thickness of the inner
and outer shell shall be not less than % inch. The thickness of the
webs shall be not lesg than % inch,

(7) BranDING, All clay tile shall be branded with a distinctive
indentation on the shell. Clay tile which comply with all requirements
for exterior construction and bearing walls shall have the word
BEARING impressed on them. Al clay tile shall bear the naine,
initials or trade-mark of the manufacturer.

(8) Tests. Typical specimens of all sizes and designs of hollow
tile used in exterior or bearing walls shall be tested originally to
prove compliance with this code, and thereafter as directed by the
industrial commission. Tile shall be sampled and tested in accordance
with the Standard Methods of Sampling and Testing Struetural
Clay Tile (A.S.T.M. Designation C~112) of the American Society for
Testing Materials,

(9) HoLLOW CONCRETE MASONRY UNITS USED IN BEARING AND EX-
TERIOR WALLS,

(o} Compressive strength. All hollow concrete masonry units used
in exterior and bearing walls shall have a compressive strength of
not less than 1000 pounds per square inch gross area as laid in
the wall.

1, The average strength of any group ol test specimens of hollow
conerete masonry units shall be not less than the above requirements.
The strength of any individual test specimen shall be not less than
900 pounds per square inch gross area.

(b) Absorption. Hollow concrete masonry unils used in walls which
will be exposed to the weather or soil in finished work shall nat
absorb more than 14 pounds of water per cubic foot of concrete
actually contained. Units which are protected from the weather or
soil with one course of brick or its equivalent need not conform to
these absorption requirements.

(e} Branding. ANl hollow concrete masonry units used in exterior
or bearing walls shall be branded with a distinetive indentation o»
waterproof stencilled mark, and shall bear the name, initials, or
trade-mark of the manufacturer. A facsimile of each individual brand
shall be filed with the Industrial Commission,

(d) Tests. Typical specimens of all sizes and designs of hollow
concrete masonry units used in exterior or bearing walls shall be
tested in an approved manner, originally to prove compliance with
the requirements of this code, and thereafter at intervals of not more
than one year. Further tests may be demanded at any time there is
reasonable suspicion of non-conformance to the requirements of thig
code,

1, Hollow conerete masonry units shall be sampled and tested in
accordance with the methods of sampling and testing concrete
masonry units {A.ST.M. Designation C 140-39)} of the American
Society for Testing Materials,
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(10) CLAY TILE USED IN NON-BEARING PARTITIONS.

{a) Weight. The weight of hollow clay tile used in non-bearing
partitions shall be not less than the following:

N Miut N hiiulmum I}‘rir.:ll\lrfduul
Mintmum No, oimum Ne. verage inlmum
Dimension of celis in ’ of cells in Weight, Waelght, th.
vnit direction of lb. per per square
wall thickness g it of foor of
tile tile
2212x12 3 1 14 13
Ox12x12 3 1 15 14
4x12x12 8 1 14 15
6x12x12 8 1 2z 21
Sal2x12 4 2 25 24
Sxt2al2 4 2 80 28
10xl2x12 4 2 a5 33
12512412 4 2 40 38

1. The weights above are for scored tile. If any of the faces are
unscored, the weights shall be increased 0.5 lb. per square foot of
unscored area.

2. No dimension shall vary more than 3% from the specified di-
mensicns for any form of tile.

3. The requirements for minimum weights of hollow clay tile used
in non-beaving partitions shail be waived if the over-all thickness of
the shells, measured between the inner and extreme outer surfaces,

is not less than % inch and the thickness of webs is not less than
% inch.

(h) Shape and structure, All hollow elay tile used in non-bearing
partitions shall be reasonably free from laminations and from such
cracks, blisters, surface roughness and other defects which would
interfere with the proper setting of the tile, o1 impair the strength,
permanence or fire protection value of the construction.

1. The depth of curvature or warpage of any face, shall not exceed
3/% of the greatest dimension of such face, but in no case more than
14 inch.

2. Surfaces of all tile intended for the direct application of plaster
or stucco shall be scratched or seorcd, When scorcd, each groove
shall be not less than % inch nor more than f inch in depth, nor
more than 1 inch in width. The area covered by the grooves shall
not exceed 50% of the area of the scored faces.

(¢) Branding. Al hollow clay tile used in non-bearing partitions
shall be branded with a distinctive indentation. All hollow clay tile
not suitable for use in bearing and exterior walls but used in non-
}:ﬁaring partitions shall have the word PARTITION impressed on

em.

1. All hollow clay tile used in partition work shall bear the name,
initials or trade-mark of the manufacturer.

(11) HoLLow CONCRETE MASONRY UNITS USED IN NON-BEARING PAR-
TITIONS. All hollow concrete masonry units used in non-bearing parti-
tions shall comply with the requirements for use in bearing and
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48 INDUSTRIAL COMMISSION

exterior walls, or shall be branded with a distinctiva irnpression to
identify them for use only in non-bearing partitions,

(12) Cray TILE AND HOLLOW CONCRETE MASONRY- UNITS.USED IN

FLOOR CONSTRUCTION, .

{a) General requirements. Where hollow clay tile or hollow con-
creta masonry units are used in concrete floor construction in a
way that the whole or any portion of a tile or block is subjected to
a load, the requirements which apply to tile or block used in exterior
and bearing construction shall be complied with.

(b) Tile and masonry floor units, Where hollow clay tile or hollow
concrete masonry units are used in concrete floor construction in a
way that no portion of a tile or block is subjected to a load, the
requirements which apply to tile or blocks used in partitions shall
be complied with.

(¢} Branding, All clay tile or concrete masonry units used in floor
construction shall bear the name, initials or trade-mark of the

manufacturer.
Ind 53.07 Allowable unit stresses in masonry. (1) The compressive

stresses in masonry walls, partitions, piers and similar bearing ma-
sonry shall not exceed the following in pounds per square inch:

Kind of Mortar
Kind of Masonry
Lime Lime-Portland Portlsnd
Cement Cement
BrieK. . o oo iieciaciaciaeans 30 140 176
Hollow Concrets Masonry Units. . ___.._. [ a5 160
Hollow Clay Tile. .o ciaa o iiinans R a5 100

(2) Where a combination of 2 or more building units is used, the
minimum requirements shall apply to the masonry.

Ind 53.08 Mortar. (1) All cement used in the making of mortar
for embedding masonry and for other structural purposes under this
code shall conform to the requirements of the standard gpecifications
for these materials issued by the American Society for Testing Mate-
rialg having designation listed as follows:

Specifications for Portland Cement—C 160-41

{2) Lime putty for mortar shall be made by slaking quicklime to a
smooth paste, and shall be stored and protected for a period of not
less than 10 days before being used in the making of mortar, Where
pulverized quicklime is used, the storing period may be reduced to
48 hours,

{a) Hydrated lime shall be considered the equivalent of lime putty
for all uses hereunder.

{3) Lime mortar shall consist of one part lime putty, or dry hy-
drated lime, to not more than 3 parts of approved sand, all measure-
ments by volume,

(4) Lime-cement mortar shall consist of one part of lime putty,
or dry hydrated lime, and ome part of Portland cemant added to not
more than 6 parts of approved sand, all measurements by volume,
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(2) In lime or lime-cement mortars any desired part of the lime
may be replaced with an eqjual volume of Portland cement.

(5) Cement mortar shall consist of one part of Portlund cement
and not more than 8 parts of approved sand, except that lime putty,
or dry hydrated lime, in volume equal to not morve than 15% of the
volume of Portland cement may be added to the mortar.

Note: Approved sand for mortar shall conform to the Tentab:ve Specificu-

tlons for Concrete Aggregates (AS.T.M. Deslgnation Cii——10) of the
American Soclety for Testing Materiula,

Ind 53.09 Bearing masonry walls, hearing parfitions and piers.
(1) General requirements, All masonry units used in the construction
of bearing walls, bearing partitions and piers shall conform in all
respects to the requirements for bearing units.

(2) Unit stresses, The unit stresses in bearing masonry walls, nar-
titiona and piers shall not exceed those specified in sections Ind 53.04
and Ind 53.07, '

(3} Mortars. Cement mortar shall be used for all masonry which
will have one or more faces in contaet with soil. Lime-eciment mortar
or cement mortar shall be used for all masonry in isolated piers,
parapet walls, chimneys where exposed to the weather, and for all
holiow masonry units, All other masonry may he laid in cement
mortar, lime-cement mortar or lime mortar,

(4) Masonry bond. In brick masonry, or in combination brick and
other masonry units, the bending of each tier of units to that adjoin-
ing shall be secured by means of a full header course of brick every
sixth course of brick, or equivalent. The use of metal ties for bond-
ing masonry is not approved.

{a} By equivalent, is meunt that % of the volume of a wall shall
be header, or bond, units, '

(b) Where masonry units are larger or smaller than brick, the
bond courses shall be pluced at intervals not exceeding 16 inches,

(5) Use of hollow clay tile and hollow conerete masonry unita.
Approved clay tile and concrete masonry units may be used in bearing
and exterior walls of buildings not more than 3 stories, or 45 feet
in height, or in panel walls in buildings of any height. In determin-
ing this height, the basement or foundation wall shall be considered
a story if constructed of clay tile or concrete masonry units.

(6) Loading. Concentrated loads shall be transmitted to hollow
clay tile or hollow concrete block masonry by at least 3 courses of
brick or equivalent concrete or by a metal plate of sufficient thick-
ness and size to distribute the load to the webs and shells in such
a manner as not to exceed the unit stress,

(7) Party wall construction, Where hollow clay tite or hollow con-
crete masonry units are used in party walls, there shall be not less
than 2 such units, each 8 inches in thickness as a minimum, used
in making up the thickness of the wail unless solid masonry is used
for building all chases, recesses, framing of all openings, and for the
support, anchorage, and protection of all joists and beams ecarried
into such wall,

(8) Wall construction. Clay tile and concrete masonry units used
in bearing walls shall be well bedded in mortar. The net bearing area
of all clay tile and concrete masonry units ag laid in the wall shall
be such that the allowable unit stress in the mortar is not exceeded.
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{(9) Same. All clay tile laid with cells vertical shall be laid in
Portland cement mortar. All clay tile laid with cells horizontal and
all concrete masonry units shall be iaid in cemeni<lime mortar, or
hetter,

(10) Height and thickness, All bearing walls, party walls and
standard division walls, except as hereinafter provided, shall be not
less than 12 inches thick in the upper 3 stories, increasing 4 inches
in thickness for each 3 stories, or fraction, below, No such 3 story
height ghall exceed 40 feet.

(11) Wall thickness. A building not more than 3§ stories in height
may have 8 inch bearing walls in the upper story, provided such
story is nct more than 10 feet high in the clear, and the span is not
more than 20 feet, and the wall is not more than 30 feet long between
eross walls, offsets or pilasters, '

(12) Same. A building not more than one story in height may have
8 inch bearing walls, provided the clearstory height is not more than
12 feet, the roof span is not more than 25 feet, and the distance be-
tween cross walls, offsets or pilasters is not mere than 20 feet.

(a) A building not more than one story in height may have 6-inch
bearing walls provided the clearstory height is not more than 9 feet,
the roof span is not more than 18 feet and the distance between cross
walls, offsets, or pilasters is not more than 15 feet. Al other l-story
buildings shall have all bearing walls not less than 12 inches thick.

(13) Lateral support. All bearing masonry walls shall have sub-
stantial lateral support ut vight angles to the wall face at intervals,
measured either vertically or horizontally, not exceeding 18 times the
wall thickness. Such lateral support shall be obtained by masonry
cross walls, piers or buttresses when the I'miting distance is meas-
ured horizontally, or by floors or -roof when the limiting distance
is measured vertically.

(14) Walls below grade. Masomry walls which are in contiact with
the soil in any story shall be increased 4 inches in thickness in that
story, except that for places of abode as specified in saction Ind
57.001, not over 2 stories in height, 12 jnch walls will be accepted
if substantial lateral supports consisting of masonry walls, offsets
or pilasters ave provided at intervals not to exceed 20 feet,

(15) Stone walls. Rubble and rough cut stone walls shall be 4
inches thicker than required for walls of artificially formed units
or of ashlar masonry,

(16) Same, Stone and similar solid facing not less than ¢ inches
thick may be considered as part of the required thickness of a wall
if bonded to the backing a2s required for brickwork, No such wall
shall be less than 12 inches thick,

(17) Piers. In all buildings, the section of masonry supporting
trusses or girders shall be considered as isolated plers. the least di-
mension of which. in inches, shall be not lesg than 1/30 of the span
of the truss, or girdar, in inches, and the height shall not exceed 12
times the mnimum horizontal dimension.

(a) Th> h~ight of masonry piers which are not built into, and as a
part of bearing wal's, shall be net more than 10 times the minimum
horizontal dimension,
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(18) Chases, recesses and openings, There shall be no chases in
8 inch walls or in any pier, No chase in any wall shali be deeper
than % the wall thickness. No horizontal chase shall exceed 4 feet
in length nor shall the horizontal projection of any diagonal chase
exceed 4 feet. No vertical chasz shall be closer than 2 feet to any
pilaster, cross wall, end wall or other stiffener,

{a) The aggregate area of recesses and chases in the wall of any
one story shall not exceed 4 the whole area of the face of the wall
in that story. No chaseg or recesses shall be permitted in any wall
which will reduce the fire-resistance of such wall below the minimum
required by this code.

{(b) The maximum percentage of openings in the hevizontal eross
section of any wall shall not exceed 509, unless the wall is increased
4 inches in thickness, or such portions of the wall hetween openings
shall be as rvequired for piers for the entire wall height.

Historyi 1-2-56; am. (12) (1), Reglster, June, 1956, No, 6, eff, 7-1-55;
am. (4) (b), Reglister, August, 1957, No. 20, eff, 9-1-57.

Ind 53.10 Non-hearing masonry walls, (1) GENERAL REQUIREMENTS,
All exterior non-bearing masonry walls if constructed with one course
of brick to the weather may be backed with common brick, concrete
masonry units, or non-bearing clay tile, conforming to the require-
ments of sections Ind 53.05 and Ind 53.06. If walls are built of con-
crete masonry units or clay tile, with or without exterior stucco,
such walls shall be constructed of concrete masonry units or clay tile
conforming to the requirements of section Ind 53.06,

{2) INTERIOR NON-BEARING WALLS, Interior non-bearing partition
walls may be built of materials conforming to the requirements of
sections Ind 53.05 and Ind. 53.06, or of gypsum block or other ap-
proved materials, )

(3) TypE OF MORTAR. Lime, lime-cement or cement mortar shall be
used for all non-hearing masonry, except as follows:

(a) Lime mortar shall not be used in habitually wet or damp
locations.

{b} Gypsum shall be used for gypsum masonry.

(¢} Gypswin may be used for interior clay tile masoary.

(4) MASONRY BOND AND ANCIORAGE. In non-load bearving brick
masonry or in combinations of brick and other masonry units, the
bonding of each tier of units to that adjoining, shall be secured by
means of a full header course of brick or other units placed at inter-
vals not exceeding 32 inches, The height of such bond course shall not
exceed 5 inches and the width of bed joint used to effect the masonry
bond shall be at least 4 inches. :

(a) All exterior and interior non-bearing walls and partitions shall
be securely anchored to columns and supporting members by means
of substantial ties of at least No. 13 U. 8. Standard gauge metal,
spaced not move than 24 inches center to center.,

(5) HEIGHT AND THICKNESS. Interior non-bearing masonry walls
which are supported by fire-resistive construction and have tight con-
tact with not less than 2-hour fire-resistive construction at the top,
shall be not more than 36 times their thickness in clear height. Simi-
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lar non-bearing walls which contact less than 2-hour fire-resistive
support at the top shall be not more than 24 times their thickness
in c¢lear height, Plastering shall be included in computing the
thickness.

(6) THICKNESS OF EXTERIOR NON-BFARING WALLS. The thickness of
exterior non-bearing walls shall be not less than 1/24 of the clear
height and not less than 1/30 of the horizontal distance between
vertical supports, but in no cuse legs than 8 inches.

Ind 53.11 Cavity walls, (1) Exterior non-bearing walls may be
built with a facing of 4 inches of building brick complying with the
requirements of section Ind 53.05, and a backing of either building
brick complying with the requirements of section Ind 53.05, or hol-
low building units complying with the requirements of secction Ind
53.06. Such walls shall have an air space betwcen the facing and
backing of not less than 2 inches nor more than 21% inches, and shall
be bonded to each other with galvanized metal ties at least !4 inch
thick every 16 inches in height and 24 inches in width, The maximum
height between supports shall be 10 feet. For heights pgreater than
10 feet between supports, the thickness of the backing =hall be in-
creased 2 incheg for each 5 feet, or fraction thercof, The wall shall
be anchored to the supporting framework with metal ties at least
14 inch thick, spaced not mere than 24 inches center to center.

(2) A waterproofing membrane shall be installed at the bottom of
the wall cavity, It shall pass through both the exterior facing course
and the backing in such a manncr as to drain outward the water
which might penetrate the facing, Open vertieal joints, or weep holes,
shall be provided every 3 feet hovizontally in the facing above the
membyane,

Ind 53.12 Bending and anchoring stene and cast stone vencers,

(1) For bearing walls, stone shall be bonded to the backing every
16 inches of wall height with bond courses at least 4 inches in height,
and the width of bed joint used to etfect the masonry bond shall be
at least 4 inches,

(2) For non-hearing walls, jndividual stones shall be anchored to
the supporting framework and dowelled to each other at all hori-
zontal joints, and anchored to the backing at all horizontal joints
and at vertical joints so that one anchor is provided for every 6 square
feet of wall surface. All anchors shall be not less than Y square inch
in cross section and made of wrought iron galvanized after forming,
or of commercial bronze.

(3) The backing of all stone or cast stone bearing or non-bearing
walls shall be of brick conforming to the requirements of section
ind 53.05, or other golid material weighing at least 130 pounds per
cubie foot.

Ind 53.13 Parapet walls, (1) Parapet wals not less thun 8 inches
in thickness and 2 feet in height shali be provided on all exterior,
division and party walls of masonry or conerete, where such wails
connect with roofs other than roofs of fire-resistive construction; but
this gection ghall not apply:
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{(a) To buildings where frame construction would be permitted
under the provisions of this code.

(b) To walls which face streets, or alleys.

(c) To walls where not less than 10 feet of vacant space is main-
tained between the wall and the boundary line betwecen premises,

(d) To walls which are not less than 10 feet from other buildings
on the same premises,

(2) All parapet walls shall be properly coped with incombustible,
weatherproof material.

Ind 53.14 Concrete materials. (1) PORTLAND CEMENT, Portland
cement shall conform to the “Standard Specifications for Portland
Cement” (A.S.T.M. Serial Designation: C-150-49).

(2) CONCRETE AGGRECATES. Concrete aggregates, except lightweight
agrregates, shall conform to the “Standard Specifications for Con-
crete Agpregates” (A.S.T.M. Designation C-33-49) including the
method of sampling and testing.

{3) LIGHTWEIGHT AGGREGATES. Lightweight aggrexates for concrete
shall conform to the “Standard Specificationg for Liphtweight Aggre-
gates for Conerete” (A.S.T.M. Designation C-130-42) including the
methods of sampling and testing.

{a) The maximum size of the aggregate shall not be larger than
s of the narrawest dimension between sides of the forms of the mem-
ber for which the conecrete is to be used nor larger than 3% of the
minimum clear spacing between reinforeing bars,

(4) WaTER. Water used in mixing conercte shall be ¢lean, and free
from injurious amounts of oil, acid, alkali, organic matter, or other
harmful substances,

(5) METAL REINFORCEMENT. Metal reinforcement shall eonform to
the requirements of the “Standard Specifications for Biilet-Steel Bars
for Concrete Reinforcement” (A.8.T.M. Serial Designation: Al3-
50T) or for “Rail Steel Bars for Concrete Reinforcement” (A.S.T.M.
Servial Designation: A16-50T) or for “"Welded Stecel Wire Fabric for
Concrete Reinforcement” {(A.S.T.M. Serial Designation A-185-37).

(a) Deformed bars, Deformed reinforcing bars ghall conform to
the “Standard Specifications for Minimum Requirements for the
Deformations of Deformed Steel Bars for Conerete Reinforcement”
(A.S.T.M. Serial Designation: A-305-50T). Bars not conformmg to
these specifications shall be classed as plain bara.

(b) Wire mesh. Wire mesh with welded intersections not further
apart than 6 inches in the direction of the principal reinforcement
and with ercss wires not smaller than No. 10 W and M gauge may be
rated as deformed bars,

(¢) Placing metal reinforcement. Metal reinforcement shall be accu-
rately placed and adequately secured in position by concrete or metal
chairs or spacers. The minimum clear distance between parallel bars,
except in columns, shall be equal to the nominal diameter of the bars.
In no case shali the clear distance between the bars be less than one
inch, nor less than one and one-third the maximum size of the coarse
aggregate. Where reinforcement in beams or girders is placed in 2
or more layers, the clear distance between layers shall not be less
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than one inch and.the hars in the upper laycers shall be placed
divectly above those in the bottom layer.

(6) STORAGE OF MATERIALS. Cement and aggregates shall be stored
in such a8 manner as to prevent deferioration or the intrusion of
foreign matter, Any material which has deteriovated or which has
been damaged shall be removed completely from the premises.

Ind 53.13 Concrete proportions, mixing and strength, (1) Irorow-
71088, The proportions of aggregate to cement for any concrete shall
be such as to produce a mixture which will work readily into the
corners and angles of the forms and around reinforcement with the
method of placing employed on the work, but without permitting
the materials to segregate or excess free water to collect on the
surface.

{a) The methods of measuring concrete materials shall be such that
the proportions can be controlled accurately and checked easily at
any time during the work. Wherever practicable, such measurement
shall be by weight rather than by volume,

(2) MixiNg, The concrete shall be mixed until there is a uniform
distribution of the materials and the mass is uniform in color and
homogeneous. In machine mixing, only batchmixers shall be used.
Each batch shall be mixed not less than one minute after ail the
materials are in the mixer and must be discharged completely before
the mixer is rechavged. Machine mixers shall have a peripheral
speed of approximately 200 feet per minute.

(2) Rewdy-mixed conerete shall be mixed and delivered in accord-
ance with the requirements set forth in the “Standard Specifications
for” Ready-mixed Conerete” {A.8.T.M. Servial Designation C04-48).

(3) StRENGTH., Tor the design of reinforced concrete structures,
the value of f'. used for determining the working stresses us stipu-
lated in section Ind 53.22 (3) shall be baged on the specified minimum
28-day compressive strength of the conerete, or on the specified
minimum coinpressive strength at the carvlier age at which the con-
crete may be expected to receive its full load, All plans, submitted
for approval or used on the job, shall show clearly the assumed
strength of concrete at the specified age for which all parts of the
structure were designed.

(a) All concrete exposed to the action of the weather shall have a
water-content of not to exceed & gallons per sack of cenient.

(b} When average aggregates are to be used and no preliminary
tests are to be made, the water content to be uscd for various de-
sired strengths of conerete shall be as indicated in the following table:

Water-Content, U, 8. Gallons per 94 lb. Sack of

Cement H 1301 [
Assumed Compressive Strength at 28 Days,

Ib. per 8g. in. 2000 2500 2000

(¢) In computing the water-content, surface water carrvied by the
aggregates must be included. Water-content other than shown in the
above table may be used, provided that the strength-quality of the
concrete proposed for use in the structure shall be established by
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tests made in advance of the start of the work, using suitable con-
sistencies and in accordance with the “Standard Method of Making
Compression Tests of Concrete” (A8.T.M. Serial Designation:
C39-49).

(d} A curve representing the rclation between the water-content
and the average 28-day compressive strength or earlier strength at
which the concrete ig to receive its full working load, shall be estab-
lished for a range of values including alt the compressive strengths
indicated on the plans.

(e) The curve shall be established by at least 3 points, each point
vepresenting average values from at least 4 lest specimens, The
maximum allowable water-content for the concrete for the strueture
shall be as determined from this curve and shall correspond to a
strength which is 15% greater than that indicated on the plans.
No substitutions shall be made in the materials used on the work
without additional tests in accordance herewith to show that the
quality of the concrete is satisfactory.

(4) CURING AND PROTECTION AGAINST COLD WEATHER, In all con-
erete structures, concrete made with normal Portland cement shall be
maintained in a moist condition for at least the first 7 days after
placing, and high-early-strength concrete shail be so maintained for
at least the first 3 days.

(2) Adequate equipment shall be provided for heating the concrete
materiala and protecting the concrete during freezing weather. No
frozen materials or materials containing ice shall be used.

(b) All concrete materials and all reinforcements, forms, fillers,
and ground with which the concrete is to come in contact, shall be
free from frost. Whenever the temperature of the surrounding air is
below 40 degrees Fahrenheit, all concrete when placed in the forms
shall have & temperature of between 60 and 90 degreces Fahrenheit
and shall be maintained at a temperature of not less than 50 degrees
Fahrenheit for at least 72 hours for normal concrete or 24 hours
for high-early-strength concrete, or for a3 much more time as is
necessary to insure proper rate of curing of the concrete. The
housing, covering or other protection used in connection with curing
shall remain in place and intact at least 24 hours after the artificial
heating is discontinued. No dependence shall be placed on salt or
other chemicals for the prevention of freezing,

(3) FORMS AND SHORING FOR CONCRETE STRUCTURES. Forms shall be
substantially constructed to carry dead and live loads and impact
imposed during pouring operations. Forms shall conform to the shape,
lines, and dimensions of the members as called for on the plans, and
shall be sufficiently tight to prevent leakage of mortar, They shall be
properly braced or tied together so as to maintain position and shape.

(a) Forms shall be removed in such manner as to insure the com-
plete safety of the structure. Where the structure as a whole is
supported on shores, the removable floor forms, beam and girder sides,
column and similar vertical forms may be removed after 24 hours,
provided the concrete is sufficiently hard not to be injured thereby.
In no case shall the supporting forms or shoring be removed until
the members have acquived sufficient strength to support safely their
weight and the load thereon. The resuits of suitable control tests may
be used as evidence that the concrete has attained such sufficient
strength.
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Ind 53.16 Flexure of beams, frames, and slabs. (1) CoNDITIUN oOF
pESIGN, All members of frames or continuous construction shall be
designed to resist at all sections the maximum morrdents and_ shears
produced by dead lead, live load and wind lpad, as determx_ned by
some one of the approximate methods of elastic frame analysis. Any
reagsonable assumptions may be adopted as to rclative stiffness of
columns and floor members. The assumptions made should be con-
sistent throughout the analysis. The following will serve as a guide
to satisfactory design.

(a) The stiffness, K, of a member is defined as EI divided by |
or h. The modulus of elasticity for conerete shall be assumed as
1000 f., and that for steel as 30,000,000 Ibs. per sq. in, In the
analysis of continuous frames, ccnter to center distances, 1 and h,
shall be used in the determination of moments,

(b} In computing the value of 1 of slabs, beams, girders, and
columns, the reinforcement may be neglected. In T-shaped sections
allowance shall be made for the effect of the flange. The additional
width of haunched floor members near supports may be neglected in
computing moments, but may be considered to resist moment and
shear. The additional depth of haunched floor members may be con-
sidered as resisting moment only when a complete analysis is made
taking into account the variation in depth. Otherwise the minimum
depth should be used to find moment and to vesist the resulting
moment. However, in any case, the actual depth may be assumed to
resist shear.

(¢) Moments at faces of supports may be used for desgign of beams
and girders. Solid or ribbed slabs with clear spans of not miore than
10 feet that are built integrally with their supports may be designed
43 continuous slabz on knife edge supports with spans equal to the
clear spans of the slab and the width of beams otherwise neglected.
The span length of members that are not built integrally with their
supports shall be the clear span plus the depth of the beam or slab
but shalil not exceed the distance between centers of supports,

(d) The clear distance between lateral supports of a beam shall not
exceed 32 times the least width of compression flange.

{2) REQUIREMENTS rFort T-BrAMS. In T-beam construction, the slab
and beam shall be built integrally or otherwise effeetively bonded to-
gether. The effective flange width to be used in the design of sym-
metrical T-beams shall not exceed % of the span length of the beam,
and its overhanging width on either side of the web shall not exceed
8 times the thickness of the slab nor % the clear distance of the next
beant,

(a) For beams having a flange on one side only, the effective over-
hangirg fange width shall not exceed 1/12 of the span length of the
beam, nor 6 times the thickness of the slab, nor % the clear distance
to the next beam.

{b) Where the principal reinforcement in a slab which is consid-
ered as the flange of a T-beam (not a joist in concrete joist floors) is
parallel to the beam, transverse reinforcement shall be provided in
the top of the slab. This reinforcement shall be designed to carry
the load on the portion of the slab assumed as the flange of the
T-heam, The spacing of the bars shall not exceed 5 times the thickness
of the flange, nor in any case 18 inches.
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(c) Provision shall be made for the compressive stress at the sup-
port in continuous T-beam construetion, care being taken that the
provisions relating to the spacing of bavs, and the placing of concrete
shall be fully met.

(d) The overhanging portion of the flange of the beam shall not be
considered as effective in computing the shear and diagonal tension
resistance of T-beams,

(e) Isolated beams in which the T-form is used only for the pur-
pose of providing additional compression area, shall have a flange
thickness not tess than % the width of the web and a total flange
width not more than 4 times the web thickness.

(3) COMPRESSION STEEL IN FLEXURAL MEMBERS. Compression steel
in beams, girders, or slabs shall be anchored by ties or stirrups not
less than % inch in dinmeter spaced not farther apart than 16 bar
diameters, or 48 tie diameters. Such stirrups or ties shall be used
throughout the distance where the compression steel is required.

(4) CONCRETE JOIST FLOOR CONSTRUCTION. Concrete joist floor con-
struction consists of concrete joists and slabsg placed monolithically
with or without burned clay or concrete tile fillers, The joists shall not
be farther apart than 30 inches face to face. The joists shall be not
less than 4 inches wide, nor of a depth more than 3 times the width.

(a) When burned clay or concrete tile fillers, of material having a
unit compressive strength at least equal to that of the designed
strength of the conerete in the joists are used, and the fillers are so
placed that the joints in alternate rows are staggercd, the vertical
shells of the fillers in contact with the joists may be included in the
caleulations involving shear or negative bending moment. No other
portion of the fillers may be included in the design calculations.

{b) The conerete slab over the fillers shall be not less than one and
one-half inches in thickness, nor less in thickness than 1/12 of the
clear distance between joists.

(¢) Where removable forms or fillers are used, the thickness of the

concrete slab shall not be less than 1/12 of the clear distance be-
tween joists and in no case less than 2 inches. Such slab shall be
reinforced at right angles to the joists with a minimwm of .049 sq.
in. of reinforcing steel per foot of width, and in slabs on which
the prescribed live load does not exceed 50 lbs. per sq. ft, no addi-
tional reinforcements shall be required.
) (t_i) When the finish used as a wearing surface is placed mono-
lithically with the structurai slab in buildings of the warehouse or
industrial class, the thickness of the concreta over the fillers shall be
% inch greater than the thickness used for design purposes,

(e} Where the slab contains conduits or pipes, the thickness shall
not be less than % inch plus the total over-all depth of such conduits
or pipes at any point. Such conduits or pipes shall be so located as
not to impair the strength of the construction.

(6) FLAT SLABS AND TWO-WAY SLARS WITH SUPPORTS ON 4 SIDES.
Structures of these types shall be designed in accordance with the
provisions of the 1940 Report of the Joint Committee on Standard
Specifications for Conerete and Reinforced Conerete, or the building
regulations for reinforced concrete of the American Conerete Insti-
tue (A.C.I. 318-56).

1]

1l

Building Code

S6Y




i8R INDUSTRIAL COMMISSION

Ind 53,17 Shear and diagonal tension. (1) GENERAL. Due to the
composite chavacter of reinforced concrete beams, the action of re-
inforeement in resisting diagonal tension is not suseeptible of exact
analysis. Henee, the design of web reinforcement is based on empirjeal
or modified rational methods which have been developed from tests
and the observations of existing structures.

{a) Vertical stirrups, bent-up longitudinal bars or both, add
greatly to the resistance to shear or dingonal tension. This is espe-
cially true if adequate bond vesistance is provided, either in the form
of low bond stress or effective anchorage of the reinforcement. The
importanee of bond resistance is such that high working stresses are
permitted only when all of the reinforcement is unchored properly.
Therefore, the requirements of section Ind 53.18 on bond and anchor-
age are intimately related to the provisions of this section.

(2) UwNIT SHEARING STRESS. The shearing unit stress used as a
measure of diagonal tension shall be computed by the formula

v o= %‘ For beams of I or T seetion, the width of the concrete web

or stem shall be used,

{a) In concrete joist floor construction where burned clay or con-
crete tile are used, the shells of the tile in contact with the joists may
be used in computing the shearing stress provided that the net com-
pressive strength of the shells of tile equals that of the concrete in
the joists and provided that the joints in alternate rows of tile are
staggered,

(3) Usk or wEB REINFORCEMENT, Where the sheuring unit stress
in a beam or joist exceeds 0.03 f'., web reinforcement shall be pro-
vided at all sectiong for the shear in excess of this amount.

(a) Web veinforcement may consist of vertical or inclined stirrups
or hent-up longitudinal reinforcement or a ecombination thereof. Bars
inclined at an angle less than 15 degrees with the axis of the beam
shall not be considered as web reinforcement.

(b) Stirrups or bent-up lengitudinal bars to be considered effective
as web reinforcement shall be anchored at both ends in aecordance
with the requirements of section Ind 53.18.

(4) SrACING OF WEB REINFORCEMENT. Where web reinforcement is
required, it shall be so spaced that every 45 degree line (representing
a potential crack) extending from the mid-depth of the beam to the
longitudinal tension bars shall be erossed by at least one line of web
reinforcement. If a shearing unit stress in excess of 0.06 f'. is used,
every such line shall be crossed by at least 2 sueh lines of web
reinforcement.

Ind 53.13 Bond and anchorage, (1) UNIT BOND STRESS, In fexural
mnembers in which the tensile reinforcement is parallel to the com-
pression face, the bond stress at any eross section shall be computed

by the formula u = ::ovjd . In beams of variable depth to which this

formula dees not apply, special provision must be made for the end
anchorage of all tensile reinforcement,

1-2-58
Building Code

S65



WISCONSIN ADMINISTRATIVE CODE 59

(2} ANCHORAGE FOR LONGITUDINAL STEEL AND WEB REINFORCEMENT.
Tensile negative reinforcement in any span of a continuous restrained
or cantilever beam, or in any member of a rigid frame shall be ade-
quately anchored by bond, hooks or mechanical anchors in or through
the supporting member. Within any such span, every reinforeing bar,
whether required for positive or negative reinforcement, shall be
extended at least 12 diameters beyond the point at which it is no
longer needed to resist stress. The maximum tension in any bar must
be developed by bond on a sufficient straight or hent embedment or
by other anchorage. If preferved, the bar may be bent across the web
at an angle of rot less th n 15 degrees with the longitudinal portion
of the bar and made continuous with the reinforeement which resists
moment of opposite sign.

{a) Of the positive reinforcement jn continuous beams not less than
1, of the area shall extend along the samne face of the beam into the
support a distance of 6 inches. .

(b) In simple beams, or at the freely supported end of continuous
beams, at least % the vequired positive reinforcement shall extend
along the same face of the beam into the support a distanee of 6
inches.

(¢) Plain bars in tension shall terminate in standard hooks except
that hooks shall not be required on the positive reinforecement at in-
terior supports of continuous members.

(d) Single separate bars used as web reinforcement shall be

-anchored at each end by one of the following methods:

1. By welding to longitudinal reinforcement.

2. By hooking tightly around the longitudinal reinforcement through
180 degrees.

3. The extreme ends of bars forming simple U or multiple stirrups
shall be anchored as specified in 1 or 2 or shall be bent through
an angle of 90 degrees tightly around a longitudinal reinforcing
har not less in diameter than the stirrup bar and shall project be-
vond the bend at least 12 diameters of the stivrup bar.

4, In all cases, web reinforcements shatl be carried as close to the
compression surface of the beam as fire and rust protection regula-
tions and the proximity of other steel will permit,

Ind 53.19 Columns. (1) LiMrring DIMENSIONS. The following sec-
tiona apply to a short column, for which the unsupported height is
not greater than 10 times the least lateral dimension. When the
unsupported height exceeds this value, the design shall be meodified
as shown in seetion Ind 53.19, The unsupported height may be de-
fined as the distance fromn the bottom of a slab, column capital, or
beam to the top of the floor below. Principal columns in buildings
_shall have a minimum diameter or thickness of 10 inches. Posts, bear-
ing walls, piers, or muilions that are not continuous from story to
story shall have a minimum diameter or thickness of 6 inches.

(2) SpigarL coLUMNS. The maximum allowable axial lead on col-
umns reinforced with longitudinal bars and closely spaced spirals
enclosing a circular core shall be as follows:

P - At (0.225 f’c + f-p:)
Wherein
A; = The gross area of the column.
f'. = Compressive strength of the concrete,
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f. = Nominal allowable stress in vertical ecolumn reinforcement
to be taken at 40 per cent of the minimum specification
value of the yield point; namely, for rail or hard grade
steel—20,000% ; for intermediate grade steel—i16,000#

pe = Ratio of the effective cross sectional area of vertical rein-
forcement to the gross area A.. The ratio p, shall not be
less than 0.01 nor more than 0.08,

{a) Vertical bars. The minimum number of vertical bars shall be 8,
and the minimum diameter of bar shall be % inch. Spirals shall be at
least ¥4 inch in diamcter and shall not be spaced less than 114 inches
nor more than 3 inches apart.

{b) Spirel reinforcement. The ratio of spiral reinforcement p’
shall not be less than the value given by the following formula:

, Ay £,
p =0.45("K:—I)F
Wherein
p' = Ratio of volume of spiral reinforcement to the volume of
the concrete core {out to out of spirals).
f's = Useful limit stress of spiral reinforcement to be taken as
40,000# per sq. in. for hot rolled rods of intermediate

grade, 50,0007 per sq. in. for rods of hard grade, and
60,000 # per sq. in., for cold drawn wire.

(3} Tiep conUmMNS, The maxintum allowable axial load on ¢olumns
reinforced with longitudinal bars and separate lateral ties shall be
80% of that given by the formula for spirally reinforced columns.

(2} The minimum number of vertical bars ghall be 4, and the mini-
mum diameter of bar shall be % inch., Lateral ties shall be at least
14 inch in diameter and shall be spaced apart not over 16 bar diame-
ters, 48 tie diameters, or the least dimension of the column, When
there are more than 4 vertical bars, additional ties shall be provided
so that every longitudinal bar is held firmiy in its designed position.

(4} Lonc¢ corumns. The maximum allowable load P’ on an axially
toaded reinforced concrete column having a height, h, greater than
10 times its least lateral dimension, d, is given by the formula:

FP=P [ 1.3 — .03 %]
in which P = the allowable axial load on a normal short eclumn,

(5) BENDING MOMENTS IN COLUMNS. Columng in building frames
shall be designed to resist the maximum moments and shears produced
by dead load, live lead, and wind load, as determined by some approxi-
mate method of elastic frame analysis. Assumptions as to relative
rigidity of columns and floor members shall be congistent throughout
and agree with the methods used in the analysis of floor members.
Recognized methods of analysis shall be followed in calculating the
stresses due to combined axial load and bending. The gross area of
both spiral and tied columns may be used in these computations.

(a) Where lapped splices in the columin verticals are used, the
minimum amount of lap shall ba as follows:
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1. For deformed bars with conerete having a strength of 3000#
per sq. in. or above, 20 diameters of bar of intermediate or hard
grade steel. For barg of higher yield point, the amount of lap shall
be increased one diameter for each 1000# per sq. in. by which the
allowable stress exceeds 20,000 per sq. in, When the concrete
strengths are less than 3000# per sq. in., the amount of lap shall be
4 greater than the valuea given above. :

2. For plain bars, the minimum amount of lap shall be twice that
speeified for deformed bars.

3. Welded splices or ather positive connections may be used instead
of lapped splices. Welded splices shall preferably be used in cases
where the bar diameter exceeds 1!4 inches. An approved welded
splice shall be defined as one in which the bars are butted and welded
and that will develop in tension at least the yield point stress of the
reinforcing steel used.

Ind 53.20 Plain and reinforced concrete walls and piers. (1) Defi-
nitions. Plain concrete walls shall be defined as concrete walls where
the arca of the horizontal reinforeement is kess than 0.00205 aml the
area of the vertical reinforcement is lesg than 0.0015 times the cross
sectional avea of the wall where bars are used and not less than
3 this amount where welded wire fabric of not less than No. 10
A. 8. & W. gauge is used.

{2) Thickness, The thickness of reinforced concrete bearing walls
shall not be less than 6 inches for the upper 15 feet of their height,
and for each successive 25 feet downward, the minimum thickness
shall be increased 1 inch.

(a) Reinforced concrete bearing walls shall have a thickness of not
less than 1/25 of the unsupported height or width, whichever is the
shorter.

(b) Exterior basement walls, foundation walls, and party walls of
e}ilthﬁr plain or reinforced concrete shall be not less than 8 inches
thick.

(¢) The limit of thickness and quantity of veinforcement may be
waived when structural analysis shows adequate strength and sta-
bility, if approved by the industrial commission.

(3) Working stresses, The allowable working stresses in rein-
forced conerete bearing walls with minimum reinforcement specified
above shall be 0.25 '. for walls having a ratio of height to thickness
of 1‘0 or less and shall be reduced proportionally to 0.15 f'. for walls
_havmg a ratio of height to thickness of 25. When the reinforcement
in bearing walls is designed, placed, and anchored in position as for
tied columns, the allowable working stresses for tied columns may
be used. The length of wall to be considered effective for each con-
centrated load ghall not exceed the width of the bearing plus 4 times
the wall thickness, nor shall it exceed the center to center distance
between loads. The ratio p’r shall not exceed 0,04,

(4) Non-bearing walls. Non-bearing panel and enclosure walls of
reinforced concrete shall have a thickness of not less than 4 inches
and not less than 1/80 the distance between supporting or enclosing
members,

History: 1—2—56_; r. and recr. Raglater, August, 1957, No, 20, eff. 9-1-67. .
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Ind 53.21 Footings. (1) BendING MOMENT, The external moment on
any section shall be determined by passing through the section a
vertical plane which extends completely across the footing, and com-
puting the moment of the forces acting over the entire area of the
footing on one side of said plane.

(a) The greatest bending moment to be used in the design of an
isolated footing shall be the moment computed in the manner just
described at sections located as follows:

1. At the face of the column, pedestal or wall, for footings sup-
porting a concrete column, pedestal ov wall,

2, Halfway between the middle and the edge of the wall, for foot-
ings under masonry walls.

3. Halfway between the face of the column or pedestal and the
edge of the metallic base, for footings under mwetallic bases,

4. The width resisting compression at any section shall be assumed
as the entire width of the top of the footing at the section under
consideration.

(b} In one-way reinforced footings, the total tensile reinforcement
at any section shall provide a moment of resistance at least equal to
the bending moment and the reinforcement thus determined shall be
distributed uniformly across the full width of the section,

(¢) In two-way reinforced footings, the total {ensile reinforcement
at any section shall provide a moment of resistance at least equal to
85% of the bending moment.

{d) In two-way square footings, the reinforcement extending in
each direction shall be distributed uniformly across the full width of
the footing.

(e) In two-way rectangular footings, the reinforcement in the
long direction shall be distributed uniformly across the full width of
the footing. In the case of the reinforcement in the short direction,
that portion determined by the following formula shall be uniformly
distributed across a band-width (B) centered with respeet to the
center line of the colunin or pedestal and having a width equal to the
length of the short side of the footing., The remainder of the rein-
forcement shall be uniformly distributed in the outer portions of the
footing,

I{einforcement in band-width (B} _ 2
Total reinforcement in short dimension = (S + 1)

In this formula, “S" is the ratio of the long side to the short side
of the footing.

(2) ANCHORAGE OF BARS IN FOOTING SLaBS. Plain bavs in footing
slaba shall be anchored by means of standard hocks. The outer faces
of these hooks and the ends of deformed bars shall not be less than
3 inches nor more than 6 inches from the face of tha footing.

{3) SHEAR AND BOND. The critical section for shear to be used as a
measure of diagonal tension shall be assumed as a vertical section
obtained by passing a series of vertical planes through the footing,
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each of which is parallel to a corvesponding face of the column,
pedestal, or wall and located a distance therefrom equal to the effce-
tive depth for footings on soil, and % the effective depth for footings

. on piles.

(a) Each face of the critical section as defined above shall be con-
sidered as resisting an external shear equal to the load on an area
bounded by said face of the cvitical section for shear, 2 diagonal
lines drawn from the column or pedestal corners and making 45
degree angles with the principal axes of the footing, and that por-
tion of the corresponding edge or edges of the footing intercepted
between the 2 diagonals.

(b) Critieal sections for bond shall be assumed at the same planes
as those prescribed for bending moment; also at all other vertical
planes where changes of section or of reinforcoment oceur,

(¢} Computations for shear to be used as a measure of bhond sha}l
be based on the same section and loading as preseribed for bending
moment.

{d) The total tensile reinforcement at any su:t:on shall provide a
hond resistance at least equal to the bond requirement as computed
from the following percentages of the external shear at the section:

1. In one-way reinforced footings, 100
2. In two-way reinforced footings, 80%.

(e} In computing the external shear on any section through a
footing supported on piles, the entire reaction from any pile whose
center is located 6 inches or more outside the scetion shall be assumed
a3 producing shear on the section; the reaction from any pile whose
center is located 6 inches or more inside the section shall be assumed
as producing no shear on the section. For intermediate positions of
the plle center, the portion of the pile reaction to be assumed as
nroducing shear on the section shall be based on straightline inter-
polation between full value at G inches outside the section and zero
value at 6 inches ingide the section.

(4) TRANSFER OF STRESS AT DBASE OF COLUMN. The stress in the
ionyitudinal reinforcement of a column ov pedestal shall be trans-
ferred to its supporting pedestal or footing either by extending the
longitudinal bars into the supporting member, or by dowels.

(a) In case the transfer of stress in the reinforcement is accom-
plished by extension of the longitudinal bars, they shall extend into
the Bupporting member the distance required to tranafer to the con-
crete, by allowable bond stress, their full working value.

{b) In cases where dowels are used, their total scctional area
shall be not less than the sectional area of the longitudinal rein-
forcement in the member from which the stress is being transferved.
In no case shall the number of dowels per member be less than 4 and
the diamazter of the dowels shall not exceed the diameter of the
column barg by more than 1 inch.

(¢) Dowels shall extend up inte the column or pedestal a distance
at least equal to that required for lap of longitudinal column bars
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and down into the supporting pedestal or footing the distance vequired
to transfer to the concrete, by allowable bond stress, the full working
value of the dowel. )

(d) The compressive stress in the concrete at the base of a column
or pedestal shall be congidered as being transferred by bearing to
the top of the supporting pedestal or footing. The unit compressive
stress on the loaded area shall not exceed the bearing stress allowable
for the quality of concrete in the suppoirting member as limited by
the ratio of the loaded area to the supporting area,

(e) In sloped or stepped footings, the supporting avea for bearing
may be taken as the top horizontal surface of the footing, or as-
sumed as the area of the lower base of the largest frustum of a
pyramid or cone contained wholly within the footing and having for
its upper base the area actually loaded, and having side slopes of
one vertical to 2 horizontal. ’

(5) PEDESTALS AND FOOTINGS (PLAIN CONCRETE). The allowable
compresgive unit stress on the gross area of a concentrically loaded
pedestal shail not exceed 0.251°.. Where thig stress is exceeded, roin-
forcement shall be provided and the niember designed as a reinforced
concrete column.

(a) The depth and width of a pedestal or footing of plain concrete
shall be such that the tension in the conciete shall not exceed .03 {'.
and the average shearng stress shall not exceed .02 f'. taken on
sections as prescribed heretorore for reinforced concrete footings.

(6} IPouTINGS SEPPURTING ROUND CUOLUMNS. In compubting the
stresses in footings which support a round or octagonal concrete
column or pedestal, the “face” of the column or pedestal shall be
taken as the side of a square having an avea equal to the area en-
closed within the perimeter of the column or pedestal,

(7) MiNIMUM EDGE-THICKNESS, In reinforced concrete {uotings, the
thickness above the reinforcement at the edge shall be not less than
6 inches for footings on soil, nor less than 12 inches for footings
on piles,

(a) In plain concrete footings, the thickness at the edge shall be
not less than 8 inches for feotings on soil, nor less than 14 inches
above the tops of the piles for footings on piles.

Ind 53.22 Allowable working stresses, (1) Cobcikti stReneTi, The
strength of concrete is fixed by the water content as deseribed in
section Ind 53.15 (3). Reinforced concrete used under this code shali
have a compressive strength of at least 2000# per sq. in. and no
credit shall be given for strengths in excess of 3000# per sq. in.
unless approved in writing by the industrial commission.

(2) Mopurar RaTio. The modular ratio, n, shall be assumed equal

o o = 30,000
o n o= I
(256
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{3) ALLOWABLE UNIT STRESSES IN CONCRETE.

Allnw.lhlv umr R{rueasry
For any
strongeth of] For sirength of coneretn
eonarets in thJV{ﬂ 1&(‘[[’\\'
Deacription accordance| Maxi-
with Hectien] mum f——-o - ——
nd. value
63,15(2) psi I =2000 {'o=2500] (=010
30,000 pai psi pai
n= — n=15 n= 12 n=10
e
Floxure: [
Extreme fiber stress in
COMPression - - ... .oee-un t. . 450, R an IRBLEY 1350
Extreme liber streas in fension
in piain conerete fontines. .| (. ([T R 60 ™ Ho
Shear: v (ns a measure of
dinganal tenaion)
Ruams with ne web rein-
forcement., ... .. ... Va 0.0, e 1} Th L]
Beams with properly desitned
web reinlorcement.__ .. .... v 012, e 240 oo HiiH
Flat slaba at distance d [rem
edge of column ecapital or
drop panel ... Ve 0B, C e 80 k) 3y
Foolings_ ... .. ____... v, sl s [t 7a ™
Hond; u
Deformed bars H
Tophara, . oveeuweoe. oo Lo Vo og, W45 14 175 BE
In 2-way fontings
{cxeept tap bars). ... ._. [ s DY [ 1 o 220 1h10) BT 244
Allothoers_ .o oomonoae.. USRI N | T 1 i R 2Mm 250 300
Ilain bars {muat he heoked)
Topbars. ... ... IO B (711 ¥4 Gty 73 ot
In 2-way footings
(except top bara) .. .. _..._. PP B 1 11 L 126 2 90 s
Allothera, ... _____...._. . 0.4k, 158 b 113 HES
Bearing: (¢ I
Whalls, Piera, Pilasters and l :

Pedirstals ! i i .
Onfuflarea__. oo . [ 0250, j.o.oo.o MW h2h T
O Li ared or less. . _ .. I IO I [ I 7an : HRE] £12a

Columns: | ! | i
See Soction Ind, 51,19 ' i ! ;
H L 1

(4) ALLOWABLE UNIT STRESSES IN REINFORCEMENT. {a) Tengion in
longitundinal steel and webh reinforcement.

Structural grade steel vods L _____________ F.o= L8000
Intermediate grade ant hawrd steel rods {(Rillet =leed,
vail ateel or axle stecl) ... ... [ = 20,000
(b) Cwnrpression in colunin vertiouls:
{. Intermediate grade steel rods ... . oo fo = 16,008
2, Hard grade steel rods (RBillet steel, rail steel or
axle steel) £ = 20,400

3. The symbols and notation used in the above formulas arve de-
fined as follows:

f'.—ultimate compressive strength of concrete ut upe of 28
days.

f. —compressive unit stress in extreme fibre of conerete in
flexure or axial compression in concrete in columns.

ve—unit shearing stress in eoncrete.

u —bond stress per unit area of surface of bar,

f. —tensile unit stresa in reinforcement,

R
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Ind 53.23 Reinforced gypsum concrete. (1) Marurtarg. (a) The
term “gypsum” as used in this chapter shall mean calcined gypsum
manufactured from gypsum meeting the requirements of the Ameri-
can Society for Testinzy Materials' Standard Specifications for Gyp-
sum C22-23, (American Standard A49.1-1933).

(b) Gypsum concrete shall consist of a mixture of gypsum and
water, with or without wood chips, fiber or other approved azgregate,

(¢) Precast gypsum concrete shall contain not more than 3% and
cast-in-place gypsum concrete not more than 12% % of wood chips,
shavings, or fiber measured as a percentage by weight of the dry
mix,

(d) Wood chips, shavings, or fiber used in gypsum concrete shall
be dry, soft wood, uniform and clean in appearance. They shall pass
a 1-inch screen and shall be not more than v inch in thickness,

(e) Steel bar and wire reinforcing shall meet the requirements of
section Ind 53.14 (5). :

{2) MINiMuM THICKNESS. (a) The minimum thickness of gypsum
conerete in floors and roofs shall be 2 inches except the suspension
system:, which shall be not less than 3 inches thick. Hollow precast
gypsum concrete units for roof construction shall be not less than 3
inches thick and the shell not less than % inch thick.

(b) Precast gypsum concrete units for floor and roof construction
shall be reinforced and unless the shape or marking of the unit is
such as to insure its being placed right side up, the reinforcing shall
be symmetrical so that the unit can support its load either side up.

(2} DesieN. (a) Reinforced gypsum concrete ghall be designed by
methods admitting of rational analysis according to established prin-
ciples of mechanics, to support the loads and withstand the forces
to which it is subject without exceeding the stresses allowed in this
chapter for the materials thereof except as hercinafter provided. The
general assumptions and principles established for ieinforeed cone
crete shall also apply to reinforced gypsum concrete insofar ag they
are pertinent.

{b) Tor precast gypswm structural units which ean not be analyzed
in accordance with estublished principles of mechanics, the safe uni-
formly distributed carrying capacity shall be taken as !4 of the
total load causing failure in a full size test panel with the load ap-
plied along 2 lines each distant % of the clear span from the
support. -

_(e) Reinforced gypsum concrete shall not be used where exposed
divectly to the weather or where subjected to frequent or continuous
wetting.

(4) STRENGTH. (a) Gypsum concrete shall be classified according
to mixture, and concrete of each class shall have a minimum strength
in compression as follows:

1. Class 1 Neat {Containing gypsum and wa-

er only) ____ 1800 lbs. per sq. in,
2, Class 2 Containing not more than 3% by

weight of wood chips or fiber __1000 1hs, per sq. in.
3. Class 3 Containing not more than 121:%

by weight of wood chips or fiber 500 lbs, per sq. in.

1-2-56
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{(b) The strength of gypsum concrete shall be determined by com-
pressive tests of § eylinders, 6 inches in diameter and 12 inches in
length, from each 25 tons or fraction thereof. The test specimmens
shall be dried at a temperature of not less than 70 deprees Fahrenheit
nor more than 100 degrees Fahrenheit in an atmosphere of not move
than 509 relative humidity, The specimens shall be weighed at
l-day intervals until constant weight is attained. The method of
testing and applieation of load shall be in accordance with the re-
quirements specified in sections 19 and 20 of Standard Methods of
Making Compiession Tests of Concruete, A.S.T. M, C39-30. The avevage
of the 5 specimens shall not fall below the specified minimum and
in no ecase shall any specimen show a strength of less than 80% of
the specified minimum,

(5) MobULUs OF ELASTICITY. (a) In the design of structural mem-
hers of reinforced gypsum concrete the following values shall be used-
for the modulus of elasticity:

1. Class 1 Neat e 000000 Ihs. per sq. in.
2, Clags 2 Containing not more than 37

by weight of wood clhips or

fiber — 600,000 ths. per sq. in.
3. Clags 3 Containing not more than

1212 % by weight of wood

chips or fiber . ________ 200,000 lbs. per sq. in.

(6) ArLowaBLE STRESSES. (a) In the design of stiuctural members
of reinforced gypsum concrete the stresses in the concrete shall not
exceed the following allowable values:

1, Compressive stress in bending . ____ . ____________ h2af,
2, Axial compressive or benving stress . 207,
3. Bond stress (reinforcement anchored) ___..________ DU X i ]
4. Shearing stress (reinforcement anchoved) . ___..____ ERIRT

5. In this table (f:) indicates the comypressive strength of the gyp-
sum conerete ag specified in Section (4) (a).

{b} The tensile stresses in reinforcing steel shall be as specified
for reinforced concrete made with Portland cement.

(7} SUSPENSION SYSTEM. In the construction of floors or other
slabs the reinforcing shall consist of wires with continuity through
multiple spans and anchored at the ends. The wires shall be sup-
ported in the top of the slab by the roof or floor beams and shall
be tightly drawn down as nearly to the hottom of the slab at mid-
span as fire protection requirements will allow. Provision shall be
made in the framing of the end bays of this system for resisting the
forees due to end anchurage of the wires, The wives shall be designed
for a tension in pounds per foot width of slab equal to:

wl
8
in which
e is the total load in lbs, per sy, £
L is the ctear span in feet
d is the sag of the wires in feel

=35
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Ind 53.24 Structural steel. (1) MATERIAL. (a) Structural steel shall
conform to the “Standard Specifications for Structural Steel for
Rridges and Buildings”. (A.S.T.M, Serial Designation A7-52T).

Note: Al arc welding cleetrodes shadl eopform to the vequirements of
the "Specifications for lvon amd Stoeol Ave Welding leotrades' of the Aneri-
can Welding Society. ISlectrodeg shall be suitable for the positions @nd other
conditions ¢f intended use,

(b} With each container of electrodes, the manufacturer shall fur-
nish instructions giving recommended voltage and amperage (and
polarity if dirvect curvent) for all uses and welding positions for
whiech the electrode is suitable.

{2) COMBINED STRESSES. (nt) Axiel and bending, Members subject
to both axial and hending stresses shall be so proportioned that the
quantity

fu fa

F.t T :

F, = axial unit stress that would be permitted by this section if
axial stress only existed.

shall net excoud unity, in which

1. == bending unit stress that would he permitted by this section
if bending stress only existed,

f, = axial unit stress (actual) axial stress divided by area of
member,

f. = bending unit stress(actual) bending moment divided by

section modulus of member.

(L) Sheny with tension oy eompression, Rivets, bolts, and welds
subject to shearing and externally applied tensile or compressive
forees shall be so proportioned that the combined unit stress will not
vxeeed the unit stress allowed for shear in 4 {a).

(3) EFFECTIVE SPAN LENGTH, (@) Simple spans. Beams, girders,
and trusses shall ordinarily be designed on the basis of simple spans
whosge effective length Is equal to the distance between centers of
gravity of the members to which they deliver their end reactions.

(b) End restraint. When designed on the assumption of end re-
straint, full or partial, due to continuous, semi-eontinuous oy canti-
lever action, the beams, rirders and trusses, as well ay the sections
of the member to which they connect, shall be designed to carry the
shears and moments so introduced, as well as all other forces, without
exceeding at any point the unit stresses preseribed in d(a); except
that some non-clastic hut self-limiting deformation of a part of the
connection may be permitted when this is essentinl to the avoidance
of overstressing of a weld.

{4) ALLOWABLE UNIT $TuESSES. All parts of the structure shall be
so proportioned that the unit stress in pounds per square inch shall
not exceed the following values except as provided in section Ing
33.001.

(a) Structural ateel, rivets, bolts und weld metal,
1, TENSION,

a. Structural steel, net section ___. ___ e - 20,000
b, Butt welds, section through thvoat ______________ 205,000
¢. Rivets, on area based on nominal diameter ...___ 20,000
d. Bolts and other threaded parts, on nominal area at

voot of thread . ______ .. _ _. . . _ 20,000

1-2-56
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2, COMPRESSION.
Colummns, gross section

!
a. For axially loaded eolumns with values T

not greater than 120

[A'
___________________________________ 17,000 — 11,4853 =
h, For axially loaded eolumns (bracing and other
secondary members) with values of l; areafer
than 120
(for main members, see b (b))
e e 18,001
b 18,0000
in which ! ia the unbraced length of the column.
and v is the corresponding radius of gyration of
the section, both in inches.
¢, Plate girder stiffeners, gross seetion _.._..__..__ 20,000
d. Webs of rolled sections at toe of fillet
(Crippling, see 10 {(&)) o . 24,000
e. Butt welds—=Section through throat (cvushing) _. 20,000

3. BENDING.
a. Tension on extreme fibers of rolled sections, plate
girders, and built-up members .. ______ 20,000
h. Compression on extreme fibers of rolled sections,
plate girders, and built up members.

d
With §;~ not in excess of 600 __ . ___._____ 20,000
With —:}({—in excess of GO0 _______o __________._ .. 12,000,600
Id
bt

in which ! is the unsupported length aund d the depth, of the member;
b is the width, and t the thickness, of its compression flunge; all in
inches; except that ! shall be taken as twiece the length of the com-
pression flanpe of a cantilever beam not fully stayed at itz outer end
against translation or votation. .

e, Stress on extreme fibevs of pins o _________ 30,000

f. Fiber stresses in butt welds, due to bending shall not exceed the
values preseribed for temsion and compression, respeetively.

g. Fully continuoug beams and girders may be proportioned for
negative moments which are maximum af interior points of support,
at a unit bending stress 209 higher than above stated; provided
that the section modulus used over supports shall not be less than
that required for the maximum positive moments in the same beam or
girder, and provided that the compression flange shall be regarded
as unsupported from the support to the point of contraflexure,

h. For columns proportioned for combined axial and bending
stresses, the maximum unit bending stress Fb, Sect. (2) (a) may be
taken at 24,000 pounds per square inch, when this stress is induced
by the gravity loading of fully or partially restrained beams framing
into the columns.

~2—al
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4. SHEARING.

a, Rivets __ e 15,000
b. Pins, and turned bolts in reumed or i
drilled holes oo 15,000
¢, Unfinished bolts . ___.. 10,000
d, Webs of beams and plate girders,
gross section .- _____ 13,000

e. Weld Metal
1. on section through throat of fillet
weld, or on faying surface area of

plug or slot weld —____________ 13,600
2, on section through throat of butt
weld oo . 13,000

(Stress in a fillet weld shall be
considered as shear on the throat,
for any direction of applied stress,
Neither plug nor slot welds shall
be assigned any valueg in resist-
ance to stresses other than shear.)

4. BEARING. DNouble  Single
Shear  Shear
a, Rivets _____ .o . 40,000 32,000
b. Turned bolts in vreamed or drilled holes ..__ 40,000 32,000
Unfinished bolts __________ ____ . ________. 25,000 20,006

e. Pins  ___ .~ 32,000

Contact Area
e. Milled Stiffeners and Other Milled Surfaces 30,000

f. Fitted stiffeners —__ .. . __ . __.____ 27,000
g. Expansion rollers and rockers (Pounds per
linear ineh) - L __ 600
in which d is diameter of roller or rocker in
inches.

(5) SLENDERNESS RATIO. (2) The rativ of unbraced length to least
. . i . .
radius of gyration v for compression members und for tension mem-

herg other than rods shall not exceed:

1. For main compression members oo oL __ 120
2, For bracing and other secondary members in compression 200
3. For main tension members .. L. 240
4, For bracing and other sccondary metnbers in tension ._____ 300

(b) The slenderness of a main compression member may exceed
120, but not 200, provided that it is not ordinarily subject to shock
or vibratory loads and provided that its unit stress under full design
loading shall not excecd the following fraction of that stipulated

o
under 4 {a) for its actual ratio o

, !
L6 — 550y

(6) Derrd wario. (a) Simple gpans. The depth of beams and
girders in floors shall be not less than 1/24 of the span, and where
subject to shocks or vibrations not less than 1/20. If members of less
depth are used, the unit stress in bending shall be decreased in the
same ratio as the depth is decreased from above recommended.

1-2-56
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(b) The depth of roof purlins shall not be less than 1/30 of the
span except in the case of corrugated sheeting voofs, with a slope of
not legs than 4% in 12 :

(c) Beams and girders supporting plastered ceiling® shall be so
proportioned that the maximum live load deflection will not exceed
1/360 of the span.

(7) MINIMUM THICKNESS OF MATERIAL, («) General. The minimum
thicknesses required for protection against crippling, buckling, and
shear are prescribed in paragraphs (b) and (¢) of this section and
in paragraph (b) of (10), respectively. Those stipulations assume
that the material is straight and true as erected within the limits
preseribed in (13), and is not reduced by corvosion.

1. No further stipulations as to minimum thickness shall apply te
steelwork exposed to conditions no more seriously corroding than an
indoor atmosphere controlled for human comfort, subject always to
the requirements of 12 (a).

2. The following stipulations (a) and (b) as to minimum thickness
shall apply to exterior steelwork enclosed in a non-impervious enve-
lope or exposed to frequent rain or snow, and to interior steelwork
subjeet to atmospheric expostre more ecorensive than that mentioned
in the preceding paragraph.

(a) Columns, studs, lintels, girders and bheams; exterior trusses,
exterior bracing members; % inch minimum.

(b} Purlins, girts, trusses and bracing members sheltered from
dirvect exposure to rain and snow; 4 inch minimum.

{¢) The controlling thickness of rolled shapes, for the purposes of
stipulations {a) and (b), shall be taken as the mean thickness of
their flanges, regavdless of web thickness.

3, Steelwork exposed to industrial fumes or vapor shall be given
special protection, either by increasing the thickness of the material
or by effective protection.

(e} Projecting elements under eompression. Projecting elements of
members subjected to axial compression or compression due to bending
shall have ratios of width to thickness not greater than the following:

1. Single angle styuts; 12,

2, Double angle struts, angles or plates projecting from girders,
columns or other compression members; compression flanges of
beams; stiffeners on plate girders; flanges or stems of tees; 16.

3. The width of plates shail be taken from the free edge to the first
row of rivets or welds; the width of legs of angles, channels and
zees, and of stems of tees, shall be taken as the full nominal dimen-
sion; the width of flanges of beams and tees shall be taken as %
the full nominal width. The thickness of a sloping flange shall be
measured halfway between n free edge and the corresponding face
of the web.

4. When a projecting element exceeds the width-to-thickness ratio
prescribed in the preceding paragraph, but would conform to same
and would satisfy the stress requirements with a portion of ita
width considered as vemoved, the member will be considered ac-
ceptable without the actual removal of the excess width.

1-2-6¢
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(e) Compression members, i, In compresgion members, the unsup-
ported width of web, cover or diaphragm plates between the nearest
lines of rivets or welds, or between the roots of the flanges in case of
rolled sections, shall not exceed 40 times the thickness.

2, When the unsuppoited width exceeds this limit, but a portion of
its width no greater than 40 times the thickness would satisfy the
stress requirements, the member will be considered neceptable,

3. The unsupported width of cover plates perforated with a sue-
cession of access heles, only the least net widilh across holes being
assumed available to resist compression, may exceed 40, but shall not
exceed 50 times the thickness.

{8) CONNECTIONS, (a) Minimum connections, Connections carrying
calculated stresses, except fov lacing, sag bars, and girts, shall be
designed for not less than 10,000 pounds, if welded; or if riveted ov
bolted, shall have no fewer than 2 rivets or 2 boits.

(b) Unrestrained members. Except as otherwise indicated by the
designer, ail connections of beams, girdery, or trusses shall be de-
signed as flexible, and may ovdinarily be proportioned for the reaction
sheay only. If, however, the eccentricity of the connection is excessive,
provigion shall be made for the resulting moment.

1. Flexible beam conneetions shall permit the ends of the beam to
rotate sufficiently to accommodate its deflection by providing for a
horizontal displacement of the top flange as determined as follows:

e == ,007d if the beam is designed for full uniform load and for
live load deflection not exceeding 1/3G0th of the span (Ga);

or
f L if the beam is designed for full uniform load
€= 3,625,000 producing the unit stress £ at mid-span;
where
e = the horizontal displucement between the top and bottom of

the beam at its end, in inches,
f = the flexural unit siress in the beam at mid-span; ps.i
d = the depth of the beam, in inches
L = the span of the heam, in fect,

(9) WELDS. (2) Type of welds. Butt, Aliet, plug or slot welds, or
a combination of these types, may be used in making joints and Join-
ing component hurts.

(b) Quulificution of weld detuils. The details of all joints (in-
cluding for butt welds, the groove form, root face, voot spacing etc.)
to be employed under this order without qualification shall comply
with all of the requirements for joints which are accepted without
qualification test by the industiial commmission. No joint form not
included in the foregoing shall be employed until it shall have heen
qualified to the satisfaction of the industrial commission,

Note: It will be the palicy of the industrinl connmisslon to tpprove of
weld details, processes and meothods conforming to the ruquirenients of the
standard code for Arc and tias Welding in Building Construction of the
American Welding Society.

(c) Operator qualifications. AN welding shall be done by skilled
workmen who shall give satisfuctory proof of their skill and ahility
with process to be used on the proposed work.

1-2-58
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(d) Qualifications and inspection requivenents for weliling vpera-
Hong and operntors, 1, The state building code provides that the in-
dustrial commission shall determine necessary data, tests and other
evidence required to prove the merits of matervials, methods of con-
atruction and devices used in the construction, alteration and equip-
nient of buildings or structures, and furthey, in connection with weld-
ing, requires such work to be done by skilled welders who must give
satisfactory proof of their skill and ability.

2. In conformance with these provisions, the following regulations
are adopted and promulgated to apply to all welding operations on
buildings and structures coming within the scope of the state building
code.

3. Al welding operators cmployed as such in executive work cov-
vred by the Wisconsin state building code shall be previously
qualified by tests as preseribed hevein, These qualification tests shall
be performed under the supervision of an approved testing laboratory
or commercial testing engineer who will certify to the industrial
commission that the operator has passed the perseribed qualification
tests,

1. The industrial commission shall issue, to any operator who has
suecessfully passed the preseribed ,qualifieation tests, a certifieate
hearing the operator’s name, address und signature, and the vecord of
the extent of his suceessful gualification testing, This eertificate shall
remain in force for one year provided the operator is engaged in
welding without an interruption of more than 3 consecutive months’
duration, in which latter case the certificate shall automatically be-
vome void, The yenewal of a certificate shall be granted only upon
suecessful completion of new qualification tests,

3, The procedure for qualification of wekling operators shall be as
speecified v appendix D of the Code for Arve and Gas Welding in
Building Construction, latest edition, as published by the American
Welding Society, This consists essentially of tests for the making of
both groova and fillet welds in 4 positions each. One test is required
for each position for fillet welds, and for groove welds one test for
each position in material up to and including 34 inch thick shall be
made in material 3 inch thick, except that if the construction in-
volves welding of material over 3i inch thick one test weld shall be
made for cach position in material of the maximum thickness to be
used, but need not exceed one inch in thickness, if a test weld is made
in the maximum or one inch thickness, no test weld is necessary in
the % inch thickness.

6. All welding shall be subject to examination by a competent
inspector approved by the industrial commission, who shall certify
to the industrial commission that all welding has been completed in
accordance with the approved plans and specifications and with the
provision of the Wisconsin state building code. The methods and pro-
cedures of such inspection shall be in accordanee with the provisions
of Section B of the Code for Ave and Gas Welding in Building Con-
struction, latest edition, as published by the American Welding
Society.

7. The form SB-13A “Certificate of Competency—WILDER” ix
issued pursuant to Ind 53.24 (9) (¢).
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(10) PLATE GIRDERS AND ROLLED BEAMS. (@) Proportioning. Riveted
and welded plate girders, cover-plated heams, and volled heams shall
in general be proportioned by the moment of inertia or gross section.
No deduction shall be made for standard shop ov field rivet holes in
either flange, except that in special cases where the reduction of the
area of either flange by such rivet holes, exceeds 15% of the gross
flange avea, the excess shall he deducted. If such members contain
other holes, as for holts, pins, countersunk rivets, or plug or slot
welds, the full deduction for such holes shall he made. The deduc-
tions thus applicable to either Aange shall be made also for the oppo-
gite flange if the corvesponding holes are there present,

(b) Web. Plate girder webs shall have a thickness of not less
than 1/170 of the unsupported distance between flanges.

(e} Flanges. The thickness of outstanding parts of flanges shall
conform to the requirements of 7{e¢).

1. Each flange of welded plate wirders should in general consist of a
single plate rather than 2 or more plates superimposed. The single
plate may comprise a series of shorter plates, laid end to end and
butt welded at their junctions.

2, Unstiffened cover plates on riveted girders shall not exceed more
than 16 times the thickness of the thinnest outside plate beyond the
outer row of rivets connecting them to the angles. The total cross-
sectional area of cover plates of riveted girders shall not exceed
744 of the total flange area.

3. If the girder is subjected to substantial fluctuations in leading,
stiffeners, lateral plates or other appurtenant materinl shall not be
welded to the tensgion flange, except at points where the maximum
fange stress is less than half the allowable.

(d) Flange development. Rivets and welds connecting Aange to
web, or cover plates to flange, shall be propoirtioned to resist the
maximum horizontal shear at the plane in question, resulting from
the bending forces on the girder. Additionally, rivets and welds con-
necting flange to web shall be proportioned to transmit any loads
applied directly to the flange.

(¢} Stiffencrs. Bearing stiffeners shall be placed in pairs on the
webs of plate girders at unframed ends and at points of concentrated
loads. Such stiffeners shall have a close bearing against the loaded
Hanges, and shall exterdi as closely as possible to the edge of the
flange plates or flange angles. They shall be designed as colunms
subject to the provision of 4(a); assuming the column section to
comprise the pair of stiffeners and a centrally located strip of the
web equal to not move than 25 times its thickness at interior stiffeners
ot a strip equal to not move than 12 times its thickness when the
stiffeners ave located at the end of the weh, The column length shall
be taken as not less than % of the length of the stiffeners in com-

{
puting the ratio < - Only that portion of the stiffener outside of

the angle fillet or the flange-to-web welds shall be considered effective
in bearing, Angle bearing stiffeners shall not be erimped.

1-3-5
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h
If Y is eyual to or greater than 70, intermediate stitfeners shall be
required at all points whete v excecds
61,000,000
h o

t

the clear depth between flances, in inches.

the thickness of the web, in inches.

the greatest unit shear in the panel, in pounds per syuare
inch, under any condition of complete or partial loading.
The eclear distance hetween intermediate stitfeners, when
stiffeners are rvequired by the foregoing, shall not exceed
84 inches or that given by the formula

11,000 t
= v where
¥V

1 = the clear distance hetween stilfeners, in inches.

fnnu

1. Intermediate stiffeners may be applicd in pairs, one on each side
of the web, or if preferred, may alternate on opposite side of the web,
2. Intermediate angle stiffeners may be crimped over the flange
angles. Intermediate stiffencys employed to stay the web plate against
buckling, and not for the transfer of concentrated loads from flange
to web, shall be of a gection not less than that required by the formula

I, = 0.00000016 H*, in which

H = Total depth of web.

I. = Moment of inertia of the stilfenevs or stiffener (figured
with a common axis at the centerline of web for stiffeners
in pairs and with the axis at the interface hetween stiffener
and web for single stiffeners).

i

3. Rivets connecting stiffeners to the girder web shall be spaced not
nver 8 times their diamweter, or morve closely if so required in order
to transmit the stress due to concentrated loads.

(f} Horizontal forces. The flanges of plate givders supporting
cranes or otherr moving loads shall be proportioned to resist the hori-
zontal forces produced by such loads.

(g} Web erippling of bewms. Rolled beams shall be so proportioned
that the compressive stress at the web toe of the fillets, resulting
from concentrated loads not supported by bearing stiffencrs, shall not
exceed the value of 24,000 pounds per square iich allowed in 4(a).
The governing formulas shall be

R
t (N + 2k)
R

t (N + k)

For interior loads = not over 24,000

For end reactions == not over 24,000

where
R = concentrated interior load or end reaction in pounds.
t = thickness of web, in inches.
N == length of bearing, in inches,
k = distance from outer face of flange to web toe of fillet, in
inches,

—2-56
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(11) CoLuMmN BASES. (g) Loeds. Proper provision shall be made to
transfer the column loads, and moments if any, to the footings and
foundations. .

(b) Alignment. Column bases shall be set level and to correct ele-
vation with full bearing on the masonry.

(c) Finishing, Column bases shall be finished to accord with the
following requirements:

1. Rolled steel bearing plates, 2 inches or less in thickness, may be
used without planing, provided a satisfactory contact bearing is
obtained; rolled steel bearing plates, over 2 inches but not over 4
inches in thickness, may be straightened by pressing; cr, if presses
are not available, by planing on all bearing surfaces, to obtain a satis-
factory contact bearving; rolled steel bearing plates, over 4 inches in
thickness, shall be planed.on all bearing surfaces (except as noted
under 3).

2, Column bases other than rolled steel bearving plates shall be
planed on all bearing surfaces (except as noted under 3).

3, The bottom surfaces of bearing plates and column bLases which
rest on masonry foundations and are grouted to insure full heaving
contact need not be planed.

4. Anchor Bolts, Anchor bolts shall be of sufficient size and number
te develop the computed stress.

(12) SHOP PAINTING. (1) Shep ceed, After inspection and approval
and hefore leaving the shop, all stecl work shall be thoroughly cleaned,
by effective means, of all loose mill scale, rust, spatter, slag or flux
deposit, oil, dirt and other foreign matter, Except where encased in
concrete, and excepting edges and suvface ureas adjucent to edges,
to be field welded, all steel work shall be given one coat of approved
metal protection, applied thoroughly and evenly and well worked into
the joints and other open spaces. All paint shall be applied to dry
surfaces.

(0) Imuccessible purts. Purts inaccessible after assembly shall be
given 2 couts of shop paint, preferably of different colors.

(c) Contuct surfaces, Contact surfaces shall be cleaned, by effcetive
means, before assembly, but not painted.

(d) Finished surfaces. Machine-finished surfaces shall be protected
against corrosion by a suitable coating.

(e) Surfuces to be fleld welded, Surfaces which are to be webded
after erection shall, where practicable, not receive a shop coat of
paint. If painted, such paint shall be removed before field welding,
for a distance of at least 6 inches on either side of the joint.

(13) EReCTION, (a) Brecing, The frame of all steel skeleton build-
ings shall be carried up true and plumh, and tempovary bracing
shall be introduced wherever necessary to take eare of all loads to
which the structure may be subjected, including erection equipment,
and the operation of same. Such braeing shall be left in place as long
ag may be requirved for safety.

1-i-G66
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(b) Bolting wp, As erection progresses, the work shall be securely
bolfed up or welded to take care of all dead load, wind and ervection

stresses.

{c) Erection stressen. Wherever piles of material, erection equip-
ment or other loads are earried during erection, proper provision
ghall be made to take cove of stresses resulting from the same,

(d)y Alignment. No riveting or welding shall be done until the
structure has been properly alizned.

(e} Riveting, Rivets driven in the field shall be heated and driven
with the same care as those driven in the shop.

{f) Turned bolts. Holes for turncd bolts to be inserted in the field
shall be reamed in the field.

{g) Field palnting, All field rivets and bolts, also all serious abra-
sions to the shop coat, shall be spot painted with the material used
for the shop coat, or an equivalent, and all mud and other firmly
attached and objectionable foreign materials shall he vemoved, befare
weneranl ficld painting,

1. Responsibility for this touch-up and cleaning, as well as for
reneral field painting, shall be allocuted in accovdance with aeccepted
loeal practices and this allocation shall be set forth explicitly in the
contract.

(14) LIGUT GAUGE STHEL STRUCTURAL MEMERRS, (i) Scope. The re-
quirements of this section shall apply to the design of structural
members formed of sheet or strip steel less than 2/18 inch thick and
used for load carrying purpoges in buildings and struetures within the
scope of this code. All such structural members shall be capable of
supporting all required loads without excceding the allownble unit
stresses specified in this seetion and shall be designed in accordance
with recoxnized enginecring practice.

(b) Muaterini, 1. Steel shall conform to the specifications of the
American Society for Testine Materials for Light Gauge Structural
Quality Flat Rolled Carbon Steel Serial Designation A-245 and A-246.
The terms C, B and A used herein to designate grades of steel refer
to the grades provided by those A.S.T.)M. specifications.

2. Steel of higher strength than is covered by the above mentioned
A.8.T.M. specifieations may he used at the unit stresses, herein speci-
fied for “other grades” of steel provided the design is based upon the
minimum properties of those grades of steel as guaranteed by the
manufacturer. When requested by the industrial commission, the
manufacturer shall furnish certified data showing the properties of
such grades of steel.

(c) Basic design stresses, Allowable working stress. 1. Tension on
the net section of tension members, and tension and compression, fi,
on the extreme fibers of fexural members shall not exceed the values
specified in the foliowing table except asg otherwise provided in this
section,

1-2-56
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Allowahle
Working Stress
Pounds Per Sq. In.

Minimum
Yield Point

Grade of Steel
Pounda Per Sq. In.

3. 0404 18,000
30,000 16,500
25,000 13, 500

Other Grades Allowable Stress Minimum Yield Point Divided by 1.856

2. Compresgion on unstiffened elements. Compression f., in pounds
per square inch on flat unstiffened elements, shall not exceed the
values in accordance with the following formula:

a, For w/t not greater than 12, f. = f
b. For w/t greater than 12 but not over 30

fo = [1.67 fu — 5330] — (1/18) (fuv — B150) w/t
e, For w/t over 30 but not over 60

f. = 12,600 — 148.5 (w/t)

In the above formula w/t == Ratio of flat width to thickness of an
element.

3. Allowable web shear.

a. The maximum average web shear stress, v, in pounds per square
inch on the gross area of a Aat web shall not exceed the values in
accordance with the following formula:

64 000,000
V="
In the above formula

with a maximum of 2/3 fu.

t = web thickness
h = clear distance between flanges
fi. = allowable working stress as speeificd in (e).

h. Where the web consists of 2 or more sheets, each sheet shall
be considered as a separate member carryin~ its share of the stress.
If, in such cases, the sheets are joined together by continuous welds
or by rows of spot welds parallel to the flanges, "h” shall be the
vertical distance between the rows of wolds or between a row of
welds and the flange, whichever is the greater, (rather than the
distance between flanges) provided the loneitudinal spacing of welds
along each row of welds does not exceed h/3.

(d) Mazimum slenderness ratio. 1. The maximum allowable ratio

L
— of unsupported length, L, to radius of gyvation, r, of compression
members shall be as follows:

a, Columns, and other primary compression members _____.. 120
b. Load-bearing studs . __ . __. 160
¢. Secondary members _____.___ . __ . _______________. e 200

1111!"5"?'” 1-2-56; er, {9)(d}{7.) Reglster, October, 1957, No. 22, eff.

Ind 53.25 Steel joist construction. (1) DEFINITION. Steel joist con-
struction shall consist of decks or top silabs defined in section Ind
53.25 (7), supported by separate steel members referred to as steel

1-2-56
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joists. Any steel member suitable for supporting floors and roofs be-
tween the main supporting girders, trusses, beams, or walls when
used as hereinafter stipulated shall be known as a “steel joist”. SBuch
stee] joists may be made of hot or cold formed sections, strip or sheet
steel, riveted or welded together, or by expanding.

(2) LIMITS OF SPAN AND SPACING, The span of steel joists shall
not exceed 24 times the depth of the steel portion of the steel joist.
The span of open web steel joists shall not exceed 550 times the least
radius of gyration of the top chord around a vertical axis, and in case
the top chord consists of a flat top section continuous with a center
web, the radius of gyration of the top plate alone shall be taken.

(a) The spacing of steel joists shall not exceed 24 inches on centers.
for floors nor 30 inches on centers for roofs, except when used to
support steel or wood roof decks. In no case shall the spacing exceed
the safe span of the top slab, deck, or flooring over the said joists.

{b) Where these spans or spacings are excecded the requirements
for steel joist construetion shall not apply, but the steel members shall
be designed in accordance with the requirements of section Ind 53.24.

(3) MATERIALS. All steel used shall conform to the “*Standard Spee-
ifications for Steel for Bridges and Buildings” (A.S.T.M. Serial
Designation: AT-39). All steel joists shall receive one coat of asphalt
base paint applied by dipping or spraying, or an equivalent protective
coverinz, before leaving the shop.

(4) DESIGN OF STEEL JOISTS. An open web steel joist built up of
bars or cther sections, or one fabricated by expanding a rolled section,
shall be designed as a truss. The compressive stress in chord members
and diagonals of the joist shall not execed those given in section Ind
53.24, for main members. The tensile stress shall not exceed 18000
pounds per square inch in any member. The minimum shear to be
used in designing the web members at any point in an open web steel
joist shall not be less than 50%% of the required maximum end re-
action for such steel joist.

(a) A solid web steel joist shall be designed as a beam in accord-
ance with the requirements of section Ind 53.24, except that the basic
workinz stress shall not exceed 18000 pounds per square inch.

(b} In the completed structure, the top chords of open web steel
joists or the top flanzes of solid web steel joists may be considered as
being stayed laterally when the deck or top stab over the steel joists
complies with the provisions of section Ind 53.25 (7).

(¢} All joints and econnections of an open web steel joist shall be
capable of withstanding a load at least 3 times the designed load and
shall be sufficiently rugged to resist the stresses incident to transpor-
tation and erection when handled in a reasonable manner,

(d) All elements of an open web joist shall have their lines of
center of gravity meet at a point if practicable; if not, stresses aris-
ing from eccentricity shall be included with other stresses in designing
these elements.

(e} Ends of steel joists shall be designed to resist the bending
produced by the eccentricity of the reaction at the support.

(5) ErecTioN, The ends of steel joists shall extend a distance of at
least 4 mghes onto masonry or reinforeed concrete supports and at
least 2% inches on steel supports. Every third steel joist on concrete

1-2-66
Building Code

58 b



80 INDUSTRIAL COMMISSION

or masonry supports shall be anchored thereto with an anchor equiva-
lent to a % inch round. The ends of all steel joists supported on
masonry walls shall be bedded in mortar. All steel joists aupported
on steel beams shall be secured thereto with an anchor mude of not
less than a 3/16 inch bar fastened over the flanges of the supporting
beams,

{a) During the construction period, care shall be exercised to pre-
vent excessive concentrated or moving loads. The construction con-
tractor shall provide for adequate distribution of such loads so that
the carrying capacity of any steel joist is not excended duving that
period. When erected and bridged, the total concentyated load oun any
one steel joist shall not excced 800 pounds and in the case of open
web steel joists, such concentrated load shall not he imposed between

panel points,

{6) BRIDGING. As soon as steel joists have been erccted, bridging
shall be installed between them befare the application of construction
loads. This bridging shall be adequate to safely support the top
chords or flanges againgt lateral movement during the construction
period and shall hold the steel joists in a vertical plane passing
through the bearings. The steel joists at the ends of panels shall be
braced laterally by anchors or ties at each line of bridging, If diago-
nal bridging is used in which all diagonal members will resist oniy
tension, they shall not be less than 3/16 inch rod, and these dingonals
shall be supplemented by a continuous strut adequateiy attached to
the top chords or flanges of ull steel joists so bridged. This top stiut
shall be equivalent as a strut to a '3 inch round steel har, If diagonal
members are used which are capable of resisting both tension and
compression, the top strut may be omitted, In case bridging in the
form of horizontally placed beam or angle sections is provided, it
must be so connected to the steel joists that it will support the top
chords or flanges against lateral movement and hold the steel joists
in a vertical plane. Fourteen gauge wire diagonals shall he used to
secure the bottom chords or flanges at cach line of bridging of this
type. Wire may be omitted when bridging which restrains both top
and bottom chords or flanges is used. When the spacing of stcel joists
exceeds 30 inches on centers in roofs, sag rods may he used in lieu
of any of the above types of bridging. Rows of bridging shull be not
more than 7 feet apart, or move than 7 feet from supports.

{7) DECKS AND TOP SLABS. Decks ov top slubs over steel joists may
be of conerete or gypsum poured on metal fath centeving attached
to the top chords or flanges of steel joists as required elsewhere in
this section or on removable centering provided the top chords or
flunges of the steel joists uvre properly stayed by the conerete or
gypsum slab. Other equally suitable permanent centering may be
used, provided it is substantially attached to the top chords or flanges
as required elsewhere in this section and provided these attuachments
{or the centering itseif) are securvely anchored into the eoncrete or
gypsum slab, Precast conerete or precast gypsum slabs when securely
attached to the top chords or flanges and anchorved thereto and
hrought to a firm bearing, wood decks as stipulated below, and cor-
rugated or other steel roof decks securely anchored to the top chords
or flanges may be used over steel joists, Any attachment or pair of
attachments when applied shall be capahle of staying the top chord

I-2-46 .
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or flange laterally in both directions and in the case of open web

- steel joists, shall be spaced not faurther apart than the panel point
spacing. Decks or top slabs over steel joists shall not be assumed to
carry any part of the compression stress in the steel joist.

(a} Flat wood decks of single thickness of one inch nominal mate-
rial shall not have a span of more than 20 inches for floors, or 30

’ inches for roofs. All such decks shall be %‘.uculdy fastened to the wood
nailer strips.

(b) Poured structural slabs of concrete, gypsum or other similar
material shall not be less than 2 inches thick, They shall be poured
upon %3 inch vibbed metal lath weighing not less than 4 pounds per
square yard for spans not exceeding 24 inches and upon % inch rib
lath weighing not less than 4.5 pounds per square yard for spans not
uxceeding 30 inches. Other material equally suitable as a form ov
centering for casting conerete or gypsum stabs muy be used in place
of rib lath. Rib lath or other centering which remains in place shail .
be subatantially attached to the top chord or flange of each steel
joist at intervals of not over 8 inches. Such siabs shall be reinforced
with mesh or rods, in addition to the rib lath, except that when slabs
are to be eovered with a wood strip top Hoor, the rib lath or centering
may, if adequate, serve also as the reinforeement.

{¢) Any material used as centering for the top slab shall be in-
stalled so as mot to exert an undue lateral pull on the top chovds or
fhunges of the steel joists.

Ind 53.26 Wrought iron. (1) The requirements for design, fabrica-
. tion and eyection of steel for buildings and structures under section
Ind 53.24 shall apply to wrought iron, except that the following

stresses in pounds per square inch shall not be exceeded:

(a) Tension on net section ____ .. ___ . __ .. _________ 12,600
(b} Compression, on short lengths or where lateral deflec-
tion is prevented L. 10,000

un gross section of columns
I
12,000 — By —-
1

in which L = length in inches

r = radius of gyration in inches
(e) Bending, On extreme fihves if lateral defleetion is pre-
vented . e 12,000

{2) Wrought iron shall conform to the Standard Specifications for
tefined Wrought Ivon Plates, Serinl Designation A42-18,

ind 53.27 Cast iren. (1) The fullowing unit stresses in pounds per
square inch shall not be exceeded in cast iron:

’ {a) Tension on net seetion ._ .. _______ ________________ 0
{b) Compression, on short lengths or where lateral deflec-
tion is prevented _________ . _________________ 10,000

on gross section of columng
) L
10,000 — 40 —=

in which L length in inches
adius of gyration in inches

e
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{¢) Tension in the extrems fibre if lateral deflection is pre-
vented o 3,000
(2} The material and workmanship of cast iron’ members shall be
equal in all respects to that described in the American Society for
Testing Materials Specifications for Gray-Iron Castings, Servial Des-
ignation A48-29.

(8) All columns resting on, or supporting, other columns shall have
their ends machine faced to a plane surface perpendicular to the axis.

Ind 53.28 Wood construction, (1) Quality of material. The quality
and design of all wood used in the construction of all buildings and
structures or parts thereof, shall conform to the minimum standards
under this section.

(a) All members shall be so framed, anchored, tied and braced
together as to develop the maximum strength and rigidity nececssary
for the purpose for which they are used. No member shall be stressed
in excess of the strength of its details and connactions,

(b) Al wood structural members shall be of sufficient quality, size
and strength, as to carry their imposed loads safely and without ex-
ceeding the allowable working stresses as specified in this section.

{c) The requirements stated are a minimum standard and apply
primarily to conventional types of construction.

{d) The substitution of materials other than those called for in the
code will be permitted when shown by an approved authority te be
equal to or better than those specified.

(e) Workmanship in fabrication, preparation, installation, joining
of wood members and the conncetors and mechanical devices for the
fastening thereof, shall conform thruughout to good cngineering
practice,

(f} Where wood is used in parts of a building or structure habitu-
ally exposed to moisture, ample ventilation or sufficient preservative
treatment, or both, shall be provided.

{2) Allowable working stresses. In the design of wood structural
members and the construction of structures of wood, the following
unit stresses in pounds per square inch shall not be excceded,

(a) Stresses that exceed those given in the following table for the
lowest grade of any speeics shall be used only when the higher grade
of that speecies is identified by the grade mark or a certificate of
fnspection issued by a recognized lumber grading ov inspeetion ageney.

0 =g
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ALLOWABLE WORKING STRESsES FOR WOOD

v

e

Bpecies

Commercial Grade

ASH, 2106 = [ Grade
WHITE 1960 * f Grade
1704 = { Grads
1450 & 1 Girnde
1300 = { Grade
BEECH 2150 # [ Grade
196G = f Grude
1700 = f Grade
3450 = f Grade
BIRCH 2150 « f Grade
1900 = { Grade
Y700 = { Grade
1450 = f Grade
CHESTNUT 1450 = f Grade
1200 = { (Grade
1075 # ¢ Grade
CYPRESS, 1700 = { Grade
SOUTHERN | 1300 # 1 Grad«
1450 = ¢ Grade
1260 7 ¢ Grade

DOUGLAS Dunze Seliet Strucetural
FIR-— Saletl Struetural
COAST 1500 { Industriul
REGION 1200 { Industrial

Dense Seleet Struciural
Select Struetural

Dense Congtruction
Construction

Standard

P -3

e !

L oLy

e e B ey
304

| met] e

iRl Pl

1
i

e e}

b
rEEEr

Rules Under
Which Graded

Nationul Hardwood
Lumber Angociation

Lumbsr Asdociution

Nutional Hardwood
Lumibwr Assoviution

Nationsl Hardwood
Lumber Association

Natiunal Hardwood
Laurubier Association

Weat Coust Lumber
Inspection Burcau

Allowable Unit Stresses in Pounds Per Squure Inch

Tension and Compression | Compreasion
Extreme Maximum [Perpendicular Parullel
Fiber in Horizontal to 10
Bending Shear {irain Grain

1,85 13 1.530
t.700 134 1,400
1,550 134 1,200
1,300 110 1,050
119 | HhHr
134G 1.575
1340 ] 1,475
134
1140
1,950 130
130
130 EStl
110
1,300 110
1.100 ! 11 325
130
11lu 3325
1,950 120 114 | IR
1,700 120 375 1300
1,350 120 1.100
1,100 i a0
1,950 126 Al | 1,501
1,7T0n 120 R H 1.400
e | 120 ; P C O O 1111
1.350 ¢ 1206 $ou H 1,100
1,100 i [ 150 i

—

Modulus

af

Elaxticvity
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ALLOWABLE WORKING STRESSES FOR WOOD—Continued

Allowable Unit Stresses in Pounds Per Syuare Inch
{tules Under Tension and Compression | ompression | Modol
Sprecies Commercial Grade Which Geaded Extreme Maximum !'erpgnditmlnr l'a‘:—:l?fim“ Moﬁ;‘lm
Filier in Horizontul to to Elaaticity
Bending Shear Gruin Grain .

DOUGLAS Dense Select Structural & 1.950 120 410 1,400
FIR— Select Structural B&S 1.7C0 120 i E) 1,3C0
COAST Dense Constraction B&S 1,600 120 4i0 1,100
REGION - Construction L&s 1,350 120 REU] 800
Continued

Dense Select Suructural P& 1,950 120 474 L.560
Select Structural r&T 1,700 120 370 1,400
Dense Construction & 1,550 120 110
Construction r&T 1.100 1: PEY]

DOULGAS Select Structural J&r Western Fine 1,950 414+ 1,600,000
FIR-w Structursl J& ] Angocfution 1,700 o 1,500, (10
INLAND Commuan Structurad J& 1,300 A4 1,500, 00y
REGION Select Structural e e il 1600 ity

Struciura] & B S64 1,500, GO

Common Struewurul Ba R . A40 1,000,000
ELM, ROCK 2150 = [ Grade J& Nautlora] Hardwand 1,950

1900 = [ Grads J & PRAS | Lumber Association 1. 700

1700 = { Grade J & P Rgs 1,550 TR

1450 = [ Grade J & P-HAS 1,360

15500 = ¢ Grade P&eT R

1450 = ¢ Grade Ir&T - . H

1206 = ¢ Grads: P&ET B . .

GUM, 1700 = f Gradw J& 1 Nietiona) Hardwood 1,504 1 .
BLACK & 1450 = [ Grade J&I" B&S | Lumber Association B, 3 i 1,200, oua
RED 1200 = f Grade 1& B BES 1100 |

1075 = ¢ Grade S e ;

HEMLOCK, Select Srructural J & - B&s | Northern Bemlock & 1.200 e

EASTERXN Prime Structural J&r Hardwoud Muanu- 1,100 TiHy |3 TETTT
Cotmmaon Structural J& fiurturem Arsn, 1.00u a0
Litility Structurul J &I Hiu 350 ’
Select Strgetural & T

14
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Species

HEMLOCK.
WEST
COAST

HICKORY

LARCH

MAILE,
HARD

OAK,
RED &
WHITH

INE,
NORWAY

-

ALLOWABLE WORKING STRESSES FOR W0OD—Continued

Commereial Grade

1600 = { Seleet Siructural
1450 = § No. 1

1100 = { No. 2

No. 1 Hemlock Thnbuera

#

t Grude

= [ Grade
1700 = § Grade
1550 = « Grado
1450 = ¢ Grads
1325 = ¢ Grade

Brdeel NMruetural

Structural
Commoen Struetural
Select Struetural
Htruerural
Comnion Struetural
21530 =
1500 =
1700 =
1450 =
1550 =
1450 =
1200 = ¢ Gradae
2150 = [ Grads-
1900 = { Grade
1700 = { {irad. ¥
1430 = f Gradu. :
1300 = T .
1325 =
1200 v Lirade
¢ Lirade

10745

Prime Structural
Common Structural

1Trilitv Sirnctuaral

J&T
J & P 1ER
3 & P-Bas

Jar

&P BoS
J& P oRe
J & |: BN

Rules Undoer
Which Graded

West Coast Bureuu
of Lumber Grades &
Inspection

Lumber Amtociation

Western 'ine
Assoviation

Nutional Hardwood
Laumber Aspociation

Nutional Hurdwood )

Lumibier Association

Northern Hemloek &
Hardwood Alanu-

faetnrers Assh.,

Nn.l i.(-).tr;ulillnrdwtmd

Allowable Uinit Stresses in Pounds I’

vr Square Inch

T:r{a;::ran& Compression
Exlreme Maximuin  |Perpendicujar
Fibwer in Horizontal o
Bending Shear (rain

1,450 B my a25

1. 300 qu i

LIRHTTT) Bl 5

1,450 N 17:10 o

1700 134 [

1,550 136

.95 136

1,70 [HU

P10 ilv

1,900 130 P

1.700 134 Ce

1,350 13141 550

1.300 110 e e

1,950 3a -

1.700 13 PNt

1,550 130

1,300 10

1,150 1o

.10 -

1.000 : ERM
=AY | !

Compression
Praraliel

1,554
1400
1225
1.400
1,000
1.2c0

1300

Afodutus
of

Elnsticity

1,400,000

1.8 Mg

1. 30, KW

1,600, 00,

1, 50y, iy

100D JALLVILSINIINGAY NISNODSIM
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ALLOWABLE WORKING STRESSES FOR WOOD-—Continued

INE,
SOUTHERN

Commercial Grade

Dense Structura] k6 KD
Dense Structural 72 KD
Dense Structural 65 KD
Dense Strucwural 58 KD
No. 1 Dense KD

No. 1 KD

Noa. 2 Dense KD

No. 2 KD

Dense Structural 86
Dense Structural 72
Dense Structural 65
Dense Structural 55

No. 1 Dense

No. 1

No. 2 Dense

No. 2

Dense Structural 86
Dense Structural 72
Denae Structural 65
Dense Structurul 58

No. 1 Dense SR

Na. 1 SR

No. 2 Denae 51U

No. 2 8RR

Dense Structural =i
Dense Structural 72
Dense Structural 60
Dense Structural 55

No, 1 Dense SR

No. 1 8RR

No. 2 Lense SR

No. 2 5R

Industrial 86 KD
Industrial 72 K
Industrial 65 KD
Endustrial 68 KD

2 thick only
27 thick only
27 thick only
27 thick only
2 thick only
27 thick only
2 vhick only
2 thick only
2 thick unly
27 thick only
2 thick only
2 thick only
** thick only
2% thick only
2 thick only
27 thick only
A7 & 47 thick
47 & 4" thick
37 & 47 thirk
37 & 47 thick
& 4% thick
37 & 47 thick
3 & 4" thick
37 & 4" thick
57 thick & up
5 thick & up
5 thick & up
57 thick & up
5" thick & up
2 thick & up
57 thick & up
27 thiek & up
L7, FLE™ & 1% thick
7,007 & 11y thick
1, 114" & 114” thick

[ 243

17, 1h" & 145" thick!

Rules Under

Allowable Unit Stresses in Pounds Per Square Inch

Tension and

! Compression
Which Graded Extreme Maximum |Perpendicular
Fiber in Horizontal to
Bending Shear Grain
Southern Pine 2,700 150 410
Inspisrtion Bureau 2,250 135 410
2,000 120 410
1,850 110 4190
1.850 120 10
1,660 120 450
1,600 | 114 416
1.350 11¢ asa
2,600 I 145 410
2100 | 120 410
1.80G ' 110 410
1,600 : 95 410
1,600 b 110 110
1,350 110 a5
1,250 : 495 | 410
1,100 ; 95 t 350
2,600 i i35 4tu
2106 120 110
1,800 110 410
1,600 95 410
Southern Pine 1,600 110 410
Inspection Burcau 1,350 110 350
1,250 95 410
1,100 95 350
2,150 135 410
1,400 120 110
1,600 110 410
1,450 95 110
1,450 110 410
1,250 110 350
1.250 95 410
1,100 95 350
2,350 150 350
2. 000 135 350
1.860 120 150
1.6 114, 360 1

Compression
Puraliel

Modulus
ol
Elaaticity

1,760, 000

1 .TS_D. (B
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ALLOWABLE WORKING STRESSES FOR WOOD (Centinued)
Allowabhle Unit Stresses in I'ounds Per Square Inch
Rules Under Tension und Campression | Compression Modulus
Rpetios Connueretal Grade Which Graded Fxireme Manimum |Perpendicular *arallel of
Fibur in Horizontal o Lo Elasticity
Rending Shear Grain Girain
PINE, Induntrial 50 K1 17, 3" & 127" thick Southern Pine 1.:350 110 350 1,000
SOUTHERN | Industriul X6 1, 1347 & 172"  thick| Inapection Bureau 2,254 135 350 1,700
—Cantinued Industrixl 7 17, 1% & L%" thick 1. ik 126 351 1,400
Industrial 65 17, 107 & 192" Lthivk 1. 611 110 350 1,210 1764, guu
Industrial i L 1" & 115" thick 1.350 L E] $50 1.100
Industrisl S0 17,1147 & 16" thirk | EET] EH 350 B0
RED CEDAR, | Structural West {oast Lumber- 1. Léel) 200 F{110) 1,000, G
WESTERN men's Asan, 1.1 41
REDWOGD Ihnse Structural JEp Bas i California Redwond 1550 i 280 1800 -
Heart Siegetural J& PP &S [ Ansocinticn 1,150 45 .l 1.6t0 1,200, 0K
Dhvnse Structaral r&T ! . J 1,300
Hueart Structural P&T . . . 1A
SIPRUCE, 1458 = { Srructural J&P Nurtheustern Lum- 1,300 161 Y50
EASTERXN 13040 = | Structural J &I Toeer Mlprs. Assn. 1,150 RS 270 ®id 1.200, W)
1204 = [ Struetural J& I 1.4 ] . ReO

ABRHEVIATIONS: J & P -Joist and Plank
B & S --Beamx and Stringrers
X - Posts and Timbers

wpu Huiphing

80-7-1

K1Y - Kiln Dried
SR~ Streds Rated
LF - Light Framim:

H100 HALLVHLISININGY NISNODSIM
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88 INDUSTRIAL COMMISSION

(3) Exterior walls. Walls shaill be designed to carry safely not
leas than the designated wind load (see chapter on Working Stresses)
acting inwardly or outwardly combined with the dead load and one-
half the full live load, or dead and full live load, whichever is the
greater.

(a) Anchorage shall be provided to resist safely the vertical lifting
forces (see 1.) and to prevent any sliding or overturning. This shall
include not only anchorage to the foundation, but also anchorage of
the roof to the walls. Proper tying of the walls at the corners shall
be required.

1. As a specific basis for design of rvefs and anchorage, a suction
or vertical lifting force of 20 pounds per square foot shall be used,
assuming %4 of the dead load is acting to vesist the vertical force.

(b) Ledger or ribbon boards used to support joists shall bhe not
lesa than 1 by 4 inches nominal, shall be recessed into the studs, and
securely nailed with not less than 2 tenpenny nails to each stud.
The ends of joists adjoining studs shall be securely spiked to the studs,

(¢) In bearing walls and partitions no stud shall be cut more than
4 its depth to receive piping and duct work, If more depth is
required, the partition studs shall be increased accordingly.

{4) Interior partitions. Walls shall be designed to carvy safely the
full dead and live loads.

(a) In stud construction the bearing partitions shall be provided
at the top with double plates, each at least 2 inches (nominal) thick
and of same width as the stud. When the joists are placed directly
above each stud, a single top plate may be used. If properly fire
stopped, studs may run through the floor and rest on girders or on
partition plates.

{b) Partitions not resting upon givders, or of which the studs do
not rest on partition plates below, shall have sole plates of dimen-
sions not less than that of the studs.

(¢) Partitions unsupported by walls shall be supported on girders
or 2 or move joists, or on sole plates if placed at an angle to the joists,

(<) Non-bearing partitions of stud construction shall be provided
with at least one 2 inch plate on top and bottom of same width as
stud or be otherwise properly fire stopped at floor lines.

{#) Angles at corners where stud walls or partitions mecet shall he
framed solid so no lath can extend from one room to another,

(f) Openings in stud partitions and walls shall be framed around
with double studs at each side and double headers across the top
resting on the short stud at each end. The double header shall be
piaced on edge and shall be trussed above for all openings over 4
feet in width, or where more than 2 studs are cut away.

{g) Wood lath, furring or framing shall be placed not less than 2
inches from any chimney and not less than 4 inches from the back
of any fireplace.

(5} Floors supported on wooden framework. When enclosing walls
are of wood, each joist, beam, and girder in the wall shall be securely
spiked or anchored to the wall construction o0 as to stay in place and
to resist safely all lifts and inward and outward pressuves as pre-
scribed in this code.

1.2-56
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WISCONSIN ADMINISTRATIVE CODE RO

{2) Girders shall be anchored to the walls and Fastened to each
other where they interscet or abut to resist safely an outward foree
equal to the wind pressure.,

(b) Floor joists framing into the side of woul gir(h-l's shall he sup-
ported on metal joist hangers or on a bearing strip ov ledger hoard
an the side of the girders. Size of ledger shall be at least 2 by 3
inches. The noteh in the end of the joist shall be not more than i
of the joist depth.

(c) The ends of joists, whether reqtmg upon girders or hearing
partitions or abutted against the givders, shall be sceurely tied to the
girders or to each other so as to resist safely an outwavd thrust on
the walls equal to the required wind pressure, or spreading action on
the roof, whichever is the greater.

(d)} The top or bottom edges of joists may be notched in the outer
it of the length not to exceed '« of the joist depth. Notching the
top or bottom edge of joists will not be permitted in the m:ddle half
of the length of any joist.

(e) Header joists aver 6 feet long, and tail joists over 12 feet long,
shall be hung in approved stirrup irens or joist hangers.

(f) Joists under bearing partitions and running parallel thereto
shall be muitiple, well spiked, or separated by solid bridging not more
than 16 inches on centers to permit the passage of pipes.

{g) Wood eross bridging shall be placed hetween joists if the span
is over 8 feet. The distance between lines of bridging or hetween
bridging and bearing shall not exceed 8 feet. Wood ecross bridging
properly fitted and securely nailed to joists shall he not less than 3
square inches in cross sectional area,

(h) Metal cross bridging of equal ov greater strength may be used
in place of the wood cross bridging,

(1) Solid bridging extending the full height of the joist shall be
placed hetween floor joists which eross hearing partitions, Solid
hridging shall be placed Letween joists at the edge of flooring where
the attic space is only partindly covered.

(6) Fire stopping. Five stops shall be provided at all intersections
of interier and exterior walls with floors, ceilings and rvof in such
mauner as to effectively cut off communieation by fire through hollow
concealed spaces and prevent both vertical and horizontal drafts.

(a) Furred walls shall have fire stopping placed immediately above
and below the junction of any floor construction with the walls, or
shall be fire stopped the tull depth of the joist.

{b) All spaces between chimneys and wood framing shall he solidly
tiled with incombustible material at floor levels.

{c) All fire stopping as required in this section shall be not less
than 2 inches in thickness and not less in width than the enclosed
space within the partition except as provided for chimneys.

(7) Floors supported on masonry walls. Every girder and beam
which enters, or rests on, a musonry wall shall have a beaving of
at least 4 inches thereon.

(a) Wood members entering masonry party or fire walls shall he
separated from the opposite side of the wall and from beams entering
the opposite side of the wall by 4 inches of masonry. The ends of the
joists, beams and girders shall he spluyed ur firecut to a bevel of not
less than 3 inches in their depth.

) 1-U-0t
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(b} Where girders and beams enter masonry they shall be pro-
vided with wall plates, boxes or anchors of an approved self-releasing
type so arranged as to leave an air space of not less than 3% inch at
sides and ends of member. The ends of girders shall not be sealed in;
provided, that where ends of timbers are pressure treated with ereo-
sote or other approved preservative, they may be sealed in.

{¢) Anchors for each tier of joists more than 5 feet above grade
shall be provided where they enter masonry walls, and also where
they are parallel to masonry walls. Such anchors shall be % inch by
1% inch iron, or equal, not less than 20 inches long, fitted with a
% inch by 6 inch pin at the wall end, and shall be spaced not more
than 8 feet apart. The pin shall be placed horizontally in the wall and
4 inches from the opposite face of such wall. Such anchers shall in
all cases ocecur on the opposite ends of the same run of joists, and
where the length of joists is less than the distance across a building,
the end of joists shall be lapped and spiked so as to form a continuous
tie across the building. Anchors shall be placed across the top of joists
that run parallel to the wall, and shall be fastened to the ends of
joists below the neutral axis.

{8) Wooden trusses and built-up members. Wood trusses and similar
framing shall have all joints accurately cut and fitted together so
that each bearing is true and drawn tightly to full bearing.

(a) All wood trusses shall be securely fastened to the supports and
each truss shall be secured in position laterally by braeing the top
and bottom chords at points not more than 25 fest apart.

(b) All girders and beams built up of strips, hoards or dimension
lumber shall be fastened togcther by glueing, nailing, spiking or
bolting in a manner to develop the full strength of the parts, The
stiffness of all members, and the strength of all joints, splices and
laps, shall be fully developed.

{9) Posts and columns. Wood posts, when used in hasements, shall
bear on a cement base which shall extend not less than 3 inches above
the finish floor. The base shall bear direetly on the post footing.

L
(a) Short columns or posts are those having an Tratio of 10 or less
{

in which L = unsupported length in inches and d the least side in
inches.

(b) Safe load for short ecolumns may be obtained by the formula
P

A
P
i whichI represents the working stress for the column and S repre-

sents the safe unit compressive stress pavallel to the grain given
in the table of working stresses,

{c) Safe load for long columns of square or rectangular shape may
be obtained by the formula: 0SE

P ( L )’
AT\d
Where E is the modulus of elasticity as given in the table on work-

P
ing stresses. The value l—-calculated by this formula shall in no case

exceed S,

1-2-56
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{10) Structural glued laminated lumber.
(a) The term *“structural glued laminated lumber” as used herein refers only to those glued laminated structural
members in which the grain of all laminations of a member is approximately parallel.
(b) The follow.ng allowable unit stresses shull be used in design of struetural glued laminated members.

.

. i

ALLOWABLE UNIT STRESSES FOR STRUCTURAL GLUED LAMINATED LUMBER

Spwecics and Combinations of Lumber Grades

Quter Laminations

Grade

DOUGLAS FIR,

COAST REGION
Select Structural
Dense Counstruction
Denze (onstruction
Select Structural
Select Structural
Select Structural
Construction
Standard

PINE,
SOUTHERN
o. 1

B & B Dense
B&B

Ne. 1
No. 2 Densa-
No. 2 Dense
No. 2

Number
Fach Side

15 of total
All

1714 of total

One

146 of total
e

All

All

All

1714 of vowal

e
175 of tora]
All

1/14 of rotal
AN

Tnner Luminations

Allowable Unit Stressea in 1'ounds I’er Square Inch

Extremw Fire in
Boending “r**

Grade

Construction
Dense Coustruction
(‘onstruction
Conatruction
Stnndard

Stzodard
Constryction

| Standarg

e
Noa.
N
No.
Nl)-
Na.
Non !

Do

- R S R R

Tension Yaralicl 1o
Grain “”

Laminations

41014 15 or more
2,400 2,600
2 g 2600
2,800 2,600
2,200 2 HuD
2,20 2,200
2,10 2,200
N iy
1. 40 2. 000
3, 6un PR HIIT]
2,100 2 500
2o | 2400
2 du i 2 njg
AN ! 2odH)
2 Ut 2 A
1 _King | 224m

lLaminatiuns

4w i4 145 o maore
2,50 RN
o Gt 2. h00
2 2ad 2,100
e 144 2,600
2 KK 2400
oS0 2,400
3N 24t
2 ik REETEY
EHIT
doGun
RV E
oGl
! I
. 2B
| 26l

Compression Parallel to
Grain “e"
Laminuations

41014 15 or mure
) bl 10
EADITH 2,400
1. 8900 2,000
1.4 3 hive
1.500 1,5l
1.%00 2,000
1,500 1,400
1, w0 1,400
2, 1ub 2. 1on
2.0 2,040
2,00 2.0
2t 2z il
Z.200 :
1,900

14800 2.0l

Hori-
wontul
Shear

e

Compres-
sion per-
pendicutar
to Grain

<

The Modulus of mlastieity oF e B posauds sacr separe i -b fos des cgudinions of ase.
Allowabke stresses are for normal comditions of juad and dry conditions of use.

History: 1-2-56; am. (9); (%) (a);
Reglster. August, 1837, No, 20, «ff. v 1-

(9 () (M Ged, Rerister, June, 189546, Nooodo off. 7=1--06; 1.0 (2 and recr.
oy,

{2y and er. (10),
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Chapter Ind 54

FACPORIES, OFFICE AND MERCANTILE BUILDINGS

Tud G480t Heopae fned 3410 Trage doors sned floor
Ind 4.1 Construction, height apenings
wnd allowable wren il L1 Lighting .
el 1,02 Number apd location of Fral 5002 Sanitary eonipmient
ity Fdd 94,138 Isolation af hazarils
Ind 34.03 Type of uexits Ind 5111 Standpipes and flre ex-
ind 54.04 Total width tinguizhers
ind 54.05 thipae’ty of bubldings el Sl Aulomptie sprinklers
fmf 54,08 1ixit doors fnd 31,16 Fire atarm
ind 5007 Massagewnys Il G0ET Iloor nd signs
Ind SLus IRaclosure of stairways Inek 51,18 Signs audicating muwber
and shutts ol persons
ind 5009 Opening ta roof Thel S0 10 No anwoking =ighs

Ind 34.001 Scope. This classification includes all factories and work-
shops (including ali places where manual labor is employed), office
buildings, telegraph and telephone offices, mercantile establishments
where commodities are bought or sold, taverns, warehouses, railroad
stations, exhibition bLuildings, and places where not motre than 100
persons assemble for recreation, entertainment, worship, or dining
purposes.

Ind 54.01 Construction, height and allowable area. {1} Buildings in
this classification shall be of the type of construction, and shall not
exceed the number of stovies as specified in this scetion. The Hoor
avea of any such bullding shall not exceed that permitted for the
corresponding type of construction and number of stories,

Maximum Floor Areas (Sq. Ft.)
Types of Number of ‘hen Building Fronts on
Construction Stories
3 or mora
1 Street 2 Streets Streeta
Fire-Reaistive No Reatrictions
6 or 7 stariea. ... 6009 9900 12000
Mill Conatruction. _ . o...o 4 and 5 svories, 10440 15000 18000
2 and 3 staries 15000 18000 20000
18t0ry. covooeaaaann 20000 25000 30000
dwtories.. . ... 6000 9000 12000
Qrdinary Construction. .._| 2 and 3 stori 7600 11000 . 16000
Latary. oo 12000 150600 20000
P LT T, 5000 6000 7000
Frame Construction., .. ... | 1 #ory..o.o.o.oooo 10000 12000 14000

(2) When the entire building is protected by an approved automuatic
sprinkler system, the above areas may be increased 6624%. In one
story mill-constructed buildings provided with approved automatic
sprinklers and in one story buildings of ondinary construction, whose

1-2-54
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94 INDUSTRIAL COMMISSION

contents are incombustible, and whose floors, roofs and structural
framing are of incombustible material, there shall be no area
restriction. o :

(3) No building shall be limited in avea when divided into sections
which do not exceed the maximum areas tabulated in this seetion, Such
division walls sha'l have not less than & 4-hour fire-resistive rating as
specified in section Ind 51.05 and shall cxtend at least 3 feet above
the roof unless the roof is of fire-resistive construction. All openings
in such walls shall be protected with fire-resistive doors as specified
for special occupancy separation except that such doors may normally
remain open if held in that position by fusible links.

Ind 54.02 Number and location of exits. (1) Every building and
every story thereof shall have at least 2 exits, with the following
exceptions:

(a) First and second story storage rooms not ever 3000 square
feet in area.

(b} The second story of a 2 story building, provided such story
i3 used only for offices; is not over 3000 square feet in area; and has
a stairway enclosed with not less than one-hour fire-resistive con-
struction, as specified in section Ind 51.05, leading directly to the
outside and not leading to the basement. Such enclosure shall be un-.
pierced except for the entrance and exit doors, -

(2) Additional exits shali be provided so that no part of any factory
or mercantile building having contents which are liable to burn with
extreme rvapidity or from which poisonous fumes may be liberated
or explosions oceur in case of fire, will be more than 75 feet distant
from an exit. In other buildings in this classification this distance may
be increased to 100 feet and where approved sprinklers are provided
throughout the building, a further increase to 150 feet will be per-
mitted. All of the above distances are to be measured along public
passageways and aisles,

(3) Exits in all buildings of this classification shall be so located
and distributed so as to afford the bast possible egress.

Ind 54.03 Type of exits. (1) At least one-half of the exits ahbove
required shail be stairways as specified in sections Ind 51.16-Ind 51.18.
The other exits shall be either stairways or horizontal exits as speci-
fied in section Ind 51.19, or fire escapes as specified in section Ind
51.20. No fire escape, however, will be accepted as a required exit
on any building more than § stories or 55 feet in height. In a 2 story
building, an outside wooden stairway may be used as an exit.

(2) Every building which will accommodate more than 50 persons
above the second story shall have at least 2 stairways.

(3) Wherever stairways are required under this classification,
ramps with a slope not greater than one foot in 6 feet may be substi-
tuted. Ramps shall comply with all the requirements for stairways
as to construction, enclosures, width, landing and lighting, and shall
be surfaced with an approved non-slip material. Handrails shall not be
required where the slope of the ramp is less than one foot in 10 feet.

Ind 54.04 Total width, (1) In a building not provided with horizontal
exits, the total width of stairways shall be not less than the following:

(2) In ordinary or frame buildings, 60 inches per 100 persons; if
sprinklered, 40 inches per 100 persons,

1-2-58
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(b) In fire-resistive and mill buildings:

Fire- Fire-
resistive | resistive Mill
Sprink- not Mill not
ered Sprink- Sprink- Sprink-
ered leend weed
......... 30 50 40 60 in. per 100 persons on 2nd floor
plus 15 25 20 30 in. per 100 persons un 3rd Nuor
plus 12 20 16 24 in. per 100 persons on 4th floor
plus 9 is 12 18 in. per 104 persons on fith floor
Plus ] 10 8 12 in, per 100 persons on 6th fAver
plus 8 5 4 6 in. per 100 persons on 7th floor
plus Q H] 0 0 in. ﬂnr 100 persona on Sth and
above

but i no case shail such toial width be less than
' 30 l 4] , 40 I 60 | ln.ﬂpor 109 perscns on any one

0Q0r.

(2) Standard fire escapes (section Ind 51.20) may be substituted for’

stairways fto the extent of not more then % of the requived total
width, subject to the provision of saction Ind 54.02.

(3) If horizontal cxits (section Ind 51.19), are providaed for any fleor,
the number of persons accommodated on such fleor may be increased
at the rate of 100 persons for each 40 inches of width of such exits,

provided such increase shall not excced 100% of the number of per-. -

sons accommodated by the stairways. -~

Example: As examples of calculations under this section where the
same number of persons are to be accommodated on eack fioor, the
following table shows the number accommoduted by 2 stairways of
minimum width (each 44 inches wide) :

(a) Frame and ovdinary buildings, 147 persons total, above first
story; if sprinklered, 220 persons.

(b} Fire-resistive and mill buildings:

Fire Fire-
) resistive | resistive Mill Milt not
Height of bullding Sprinks not Sprink- Sprinks
ered Sprink- lered ered
lered
Zatories oo, 293 175 220 147 Perzons on each floor
Satories. o v 195 T 147 93 Persons on rach Anor
dstories .. ..., 154 92 116 17 Puersons on each floor
5 atories. 133 &) 100 b |*erscna on each floor
Gatorfen. oo . . 122 73 92 61 Persons on each Aaor
Mors than 6 stories 17 10 R . Persons on each Aoor

(4) Where one minimum stairway and one “A” fire escape are
provided, take 3i of the above numbers; subject to the limitations of
section Ind 54.02,

Ind 54.05 Capacity of buildings., (1) In calculating the aggregate
width of exits, the capacity of the buildings shall be established as
follows:

(2) Stores, first floor and basement ________ 30 sq. ft. per person

(b) Stores, second floor and above ______.____ iy ¢ e “

¢) Dining Rooms, Cafes, Taverns, ete. _____. 10 ¢ * « “
{d) Places of Seated Assemblage _____ .. .| U wou s
(e) Warehouses ____ oo __ 300 % fow ‘“
(f) Factories and Offices _________ . __.__ nE oW W

—2—ih
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(2) The above figures arc based on the net arvea of each oceupied
space. Where dining rooms, cafes, dance halls and places of secuted
assemblage accommodate more than 100 persons, see section Ind
55.01,

(3) In other occupancics not specified above, the eapacity shall be
determined by the actual munber of persons jiable to be accommodated
therein and no greater number of persons will be permitted therein.

Ind 54.06 Exit doors. (1) Every door which serves as an exit from
a room accommedating more than 10 persons, or which is an exit
from a public passageway or stairway shall be a standard exit door
as specified in section Ind 51.15, except that such exit door nced not
swing outward if it accommodates less than 25 persens, is not located
at the foot of a stairway, or is not more than 4 risers above the
outside grade.

(2) Every exit doorway [rom cach floor, other than the principal
entrance on the first floor, shall be indicated by an approved ilumi-
nated sign over the door bearing the word EXIT or OUT in plain
letters not less than 5 inches in height.

Ind 54.07 Passageways. Where there is not direct access to outside
exit doors, safe and continuous passageways, aisles or corridors lead-
ing directly to every exit shall be maintained at all times on all fl-ors
of all buildings. Every passageway, aisle or corridor shall conform
in width to the rule for width of stairways as specified in section Ind
54.04. Widths shall be measured in the clear, at thair narvowest points
produced by any projection, radiator, pipe or other ohjeet and the
required width shall be maintained ¢lear and unobstrueted at all times.

Ind 54.08 Enclosure of stairways and shafts, (1) All stairways.
ramps and elevator shafts in buildings 3 or more storvies in height,
including landings shall be enclosed as foliows:

(a) Fire-resistive buildings, not less than 2-hour fire-resistive con-
struction as specified in seetion Ind 51,05,

(b) Mill constructed buildings, not less than 2-hour tire-resistive
construction as specified in section Ind 51.05.

(_c) Ordinary constructed buildings, not lass than one-hour five-
resistive construction as specilied in section I 51.05.

(_d)‘ Frame constructed buildings, not less than one-hour fire-
resistive construction as specified in section Ind 51.05.

(2_) All doors opening into such enclosuves shall be as specified in
section Ind 51.09, and all windows shall be of wire glass and metal
frames and sash.

(3) Excepltivn: Monumental stairs leading from the street floor to
the seecond floor or to a basement used for commereial purposes need
not be enclosed, provided they are effectively cut off at the second
ﬂgor (and basement) by pavtitions having fire-resistance as specified
above,

. Note + Elevators nnd Elevator Enelosurest For reguircmoents govern-
ing the installation and oberalion of ecievators, and the enustrizetion ant
protection of e¢levator shaftways. see the elevator code lssued by the
industrial commission, which code applies (o all publie buildlngs and
places of employment,
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Ind 54.09 Opening to roof, Every building, or section of a building,
2 stories or more in height shall have a permanent means of access
to the roof from the inside. Where such access consists of a scuttle
in the roof, the opening shall be not less than 20 by 30 inches and
there shall be a permanent ladder or stairway leading thereto.

Ind 54.10 Trap doors and floor openings. Every opening through any
floor or through any rocf used by the public or by employes shall be
puarded by a substantial enclosure or rail not less than 3 feet 6 inches
high. Floor openings in buildings of more than 2 stories, unless en-
closed with fire-rvesistive enclosures as specified in section Ind 54.08
shall be protected by fire-resistive doors as specified in scetion Ind
51.09.

Ind 54,11 Lighting. (1) All stairways, five escapes and exits and the
passageways leading theveto when used at night shall be properly
illuminated to facilitate egress. The intensity of illumination shall
‘be not less than 25 foot candles.

(2) All gas jets or gas lights in factories or workshops where com-
bustible material is used, shall be properly enclosed by globes or wire
cages, or otherwise properly guarded.

Ind 54.12 Sanitary equipment, (1) Toilet facilities shall be provided
and maintained in connection with every public building and place of
employment under this classification.

{2) In all public buildings under this classifieation, separate toilet
rooms shall be provided for males and females, excopt as in section
Ind 52 51 and as otherwise provided hereunder,

{1} In public places where stimulating drinks, such as beer, wines
and other aleoholie beverages, are served for consumption on the
premises, except in dining rooms, restawrants and similar places
where the serving of drinks is only incidental to the regular foed
service, and where no public bar is provided, tollet fixtures shall be
provided in connection with the area served, for the sex (or sexes)
=erved, as follows:

¢a) One water-closet for every 40 females, or fraction;

(b} One waler-closet for every 75 males, or fraction, and

{4) Where there are more than 25 males accommodated there shall
be one urinal for every 50 males, or fraction thereof, in excess of 25.

(5) The numbers indicated above refer to the number of persons
that can be accommodated at the same time and shall be determined
on the basis specified in seetion Ind 54.05.

(6) In toilet rooms used by males, all water-closets shall have an
elongated bowl or prejecting lip and open front self-rising seat with-
out cover, In toilet rooms used by females, all water-closets shall have
open front seat, without cover. All urinals shall be of the type and
construction as specified in section Ind 52.60.

(7) In publie occupancies other than those where stimulating drinks
(a8 defined above) are served for consumpticn on the premises, one
water-closet of the type described above shall be provided in connec-
tion therewith for each sex accommodated. Except that a small mer-
cantile establishment where normally not more than 25 patrons are
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expected to be on the premises at the same time, necd have in eon-
nection therewith only one teilet room to accommodate bhoth the
public and employes.

(¢) Toilets in pluces of employment. See section Ind 22.03 of the
general orders on sanitation following this secetion.

(b) General requirements. For general toilet room requirements in
regard to loeation, construction, ventilation, fixtures, ele., see sections
Ind 52.50 to Ind 52.64, inclusive,

{8) Where toilet rooms used by males and females adjoin, the walls
between such toilet rooms, if of studding with lath and plaster, the
lath shall be of metal.

(9) Drinking water. Sufficient pure drinking water piped from
mains, or in sanitary containers, shall be provided in connection with
every public building under this classification. Drinking fountains
separate from other fixtures and constructed as provided in the state
plumbing code, or individual drinking cups of a type approved by
the state board of health, shall be provided, except in places where
food or drink is served and in publie buildings where normally not
more than 25 patrons are expected to be on the premises at the same
time. Dvinking fountains shall not be placed in toilet rooms.

(a) TFor drinking water requirements in places of emplovment see
section Ind 22,17 of the gencral orders on sanitation following this
section. Sce mlso seetion 146.07 which prohibits the use of cominon
drinking cups.

{10) Washing facilities. In every public building and in every place
of employment, except as provided in section Ind 22,13, wash bowls
shall be provided in connection with toilet rooms, one for every 2
water-closets or urinals, or fraction. Clean individual cloth or paper
towels and soap shall be provided in eonnection with every lavatory
instatlation. The installation of a towel for common use, or the use
of any common towel is nut permissible,

See also seetions Ind 22.13 to Ind 22.15, inclusive,

Nate: The following scet'ons, Tnd 22,03, Tndd 22,10, Toed 2214, [l 2215,
Ind 2217, and Ind 22,18 are taken Crom the gencral owmders on sanitation
issued by the industrial commisgion. For further requirements on sanitation,
=ee that publication.

Ind 22,03 Number of closets and urinals. (1) In every place of
employment, whether heretofore or hereafter constructed, one water-
closet shall be provided for every 20 persons, or fraction thercof, of
either sex.

(2} In addition thereto, where more than 10 males are employed,
one urinal shall be provided for every 40 males, or fraction thercof.
Where not more than 10 males are employed, either a urinal shall be
provided or the water-closet shall have an elongated bowl and self-
rising seat.

(3) The requirements in subscetions (1) and (2) shall be eomputed
on the basis of the maximum number of employees en any one shift.

(4) Tn all new installations, only individual urinals shall he used.
Such individual urinals shall be of poveelain, vitreous china, or stain-
less steel, set into the floor, the floor graded to the urinal, and shall
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he equipped with an effective antomatic tank or valve ar o satisfaelory
foot operating flushing device. :

(3) All water-closets hereafter instailed shall be of the individual
type having elongated howls and open front seats.

Ind 22.13 Lavatories; location. Washing facilities shall be provided
in or adjacent to every toilet room. Tn new instatlations, there shall
he at least one lavatory for every 5 fixtures (closets and wrinals),
or fraction.

Crosy  reference—pon section Ind 200 for additional reguirenrwents for
Maces of employment.

See section Tnd 22,14 on material Do which bvestories shall be maades
and for allowable typoes of inztalintivns,

Nater One lavatory for every 2 or 3 Bxturcs = reconmmetaded,

Ind 22,14 Washing facilities for places of industrial employment,
(1) Lavatories. {(a) There shall be at least one lavatory supplied
with hot and cold water provided for every 10 employees or fraction
in the following places of employment:

L. In all places of employment where lead, arsenie, or other poison.
ous ol injurious materials ave handied by the employees.

2. In all places of emiployment where food is prepared or manu-
factured.

3. In all other places of employment where the employees’ hands
bucome dirty or greasy.

{b) Wash rooms shall be constructed aveording to the requirements
for toilet rooms.

(e} Twenty inches of trough wiash sink, or of the adre of a ehreular
wash fountain shall be considered the equivalent of one fuvatory. The
trough wush sink or civeulur wash fountain shall not be equipped
with a plug or other stopper. Each tavatory and cach 20 inches of
trough wash sink shalt be equipped with either a faucet ov spray
pipe, so connected as to supply water of the desired temperatuve,

{(d) Al lavatories shall be made of porcelain, enameled ivon, or
other similay impervious malerial,

(2) SHowers. Shower faeilities shall be provided in aceorduance
with the following requirements:

(a) In places of employment where poisvnous ov irritating male-
rials which penetrate the clothing are handled at least one shower
shall be provided fov every 10 employees ov fraction who handle ov
come in contact with such materials.

{(b) In glue factories, tanneries, foundries, mines, and other places
of employment where materials which penetvate the clothing ave
handled at least one showeyr for every 20 such employees, or fraction,
shall be provided.

{c) Showers shall be provided with hol and cold water and be
equipped with a hot and cold regulating valve, The regulating device
or valve shall be plainly marked and shall be se located that the valve
van be operated without standing under the shower. Supply or feed
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pipes to showers shall be pluced overhead or protected to avoid the
possibility of a person coming in contact with the hot water pipes.

(d) FEach shower room or compartment shall be eonstrueted of
material impervious to moisture, and the {loor undey cach shawer head
shall be of such construction, or be provided with a suitable sanitary
device, so as to prevent slipping,

{8) Soapr. For all hand washing facilities in places of employment,
an adequate quantity of bland, nen-irritating, non-abrasive soap
which shall etfectively cleanse the skin shall he provided.

Ind 22.153 Towels. In all pluces of employment, the use of towels
in common is prohibited. Where hand washing facilities are required.
individual cloth towels, magazine type rvoll cloth towels, or paper
towels shall be furnished hy the employer. Electrie hand dryers may
he used if approved by the industrial commission.

Ind 22,17 Drinking water. {1} Every place of employment shall be
supplied with sufficient pure dvinking water and the faucets or outlets
for the same shall be plaecod convenient to the emplovees, hut not in
toilet rooms. Common drinking cups are prohibited. Sanitary drinking
fountains shall be installed or individual cups shall be provided hy
the employers. '

Cross veference—See the state plutnbing code for renuired construction ot
sanitary drinking fountalns.

(2) Where running water is not available, a covered drinking water
container equipped with a fauect ov bubbler shall he provided. The
container shall be cleaned and sterilized at frequent intervals and
kept in a sanitary condition amd in good repair.

Ind 22,18 Rest rooms. {1} Rest rooms shall be provided in all places
where 5 or more women are employed. Fach rest room sha'l be fur-
nished for the purpose of reclining, In buildings where individual
oftices are leased or rented, at Ieast one rest room shall be provided
to serve the occupants of the building.

(2) Every rest room shafl be lighted, heated and ventilated to con-
form to the requirements of the heating, ventilation and air condition-
ing code issued by the industreial commission.

Ind 54.13 [selation of hazards., (1) All heating Loilers and furnaces,
power boilers, fuel rooms, storage vaults for paints, oils, and similar
combustibles and other similiu hazards in a huilding shall be isolated
from the rvest of the building by at least a 2-hour fire-resistive en-
¢losure as specified in sections Tnd 51.05 and Ind 51.06; except that in
buildings not more than 2 stories in height and having a floor area
of not more than 3000 square feel per floor, a onc-hour fire-resistive
enclosure as specifled in sections Ind 51.05 and Ind 51.06, or bLetter.
shall be provided.

(2) All openings shall be protected with self-closing firve-resistive
doors as specified in sections Tnd 51.09,

(3) Space heaters, suspended furnaces, and divect-fired unit heaters,
fired with various fuels, may be used without an enclosure where
approved by the industrial commission, Where suspended furnaces and
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direct fived unit heaters are used without an enclosure, all such units
shall be located at least 7 feet above the floor,

Ind 54.14 Standpipes and fire extinguishers, (1) For extervior stand-
pipes sce section Ind 51,21,

(2) Standard interior first aid standpipes, us specified in section
Ind 51.21 shall be provided in all buildings of more than 2 stories and
more than 3000 square feet undivided floor area, where Aammable
material or any other hazardous condition is present, unicss an ap-
proved automatic sprinkler system is provided.

(3) Wherever water supply of sufficient pressure is not available, 2
standard fire extinguishers as specified in section Ind 51.22 shall be
provided on each floor in place of ench vequired interior standpipe,

Ind 54,15 Automatic sprinkiers. (1) A complete automatic sprinkler
system, as specified in section Ind 51.23, shall be provided in every
huilding of this classifieation, except office buildings not used for
mercantile purposes, where more than 50 persons are employed or
avcommeodated above the third story except as provided below.

(2) In every such building where more than 50 persons are em-
ployed or accommodated above the second story, an automatie
sprinkler system shall be provided in the basement and sub-basements,
except where there is no city water supply,

(3) An office building in which one or more of the lower Hoors is
used for mercantile purpeses, shall be classed us a mercantile building,
except that no sprinklers will be vequired in such portions of the
huilding as are used for offices vnly,

(4) No sprinklers will be required in a building of fire-resistive
construction whose contents zve not readily combustible.

ind 54,16 Fire alarm, A fire alarm system complying with section
Ind 51.24 shall be provided in every factory.or workshop where more
than 10 persons are employed above the second story except buildings
which are provided with a complete automatie sprinkler system and
except fire-resistive buildings whose contents ave practically incom-
hustible.

Ind 5L.17 Floor load signs. (1) In every factory, workshop, ware-
house, or other building where material is piled, notices of a perma-
nent character shall be painted or otherwise prominently displayed,
stating the live load in pounds per square foot which the foor js
designed to earvy. Such notices shall be placed in full view, un each
floor.,

(2} Where fluors ave always used [or the storage of svime particular
material, the walls shall be marked to the height to which the material
shall be piled without exceeding the safe Yoad.

Ind 54.18 Signs indicating number of persons, In all bLuildings of
this classitication where 50 or more persons are accommodated on
any floor above the second, notices shall be prominently displayed
stating the maximum number of persons on cach floor for whom
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stairways and other exits have been provided according to scetions
Ind 54.02-Ind 54.06. Such notices shall be placed in full view, on
each floor. :

Ind 54.19 No smoking signs. Smoking shall not be permitted in
retail establishments where flammmable materials are handled or soldl.
Suitable signs bearing the words “No Smoking” shall he erected in
all places where such hazard exists,

12—
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Chapter Ind 55

THEATERS AND ASSEMBLY HALLS

Ind 35,0001 "Theaters Fire ex’inguishers
Ind #3.01 Assemly halls Autoniatic sprinkters
Ind 55,02 Ulnas of construction N Alotion  pictare  machine
Ind 55.03 Height abo.e griue huoths, menerad
Ind 35,04 Exposure and courts st Lonstruction of honth
Ind 355,05  Separation from  other A2 Doors
occupaacies A1 Openings .
Ind 55,06  Cupacity RE! Ventilation of booths
Ind 55,67  Number pnd location of 45 Nelief outlets
exits .46 heotric wiring
Ind 5i.08 Tvpe of exits AT Aot on picture wachine
In:l 53.09 Stairways L8 Kire proteetion In booth ;
Il 55,10 Exit duoorwayas and doors care and use of Alm
Ind §5.11 Exit lights Portnble booths
Ind 55.12 Width of exits Aaintennnes
5.13 Seating Greamd=tands
T4 Width ot afsles Fxits
15 Lobbies and foyoers Adstes and passhgeways
.16 Inclines and aizle steps Seqting :
.17 Obstruction Guard rails
18 Miecors and fal=e open- I'artable grandstands or
ings Bluichors
13 Dercorations Inanection
20 Elevator and vent shats Tents
21 Stage separation Structural  requirements
i8] Proscenium wall Flanme resistance
3 Proscenjum curtain lre hnzards

Automatic smoke outlet
Stage veatibules
I'ootligat trouwgh

Iixits . .
Iileetrical installations
ire ecxtinguishing

Ind | Firepraof paint cquipment
Tnd Stage ACCESKOTY oot Tiluminntion; exit lights
Ind Joiler and furnaee and signs

roaonis Ltoiler and furnace
Tl Lights and lightine raom
Tnd Sunitary equipmiemt Toilet Tacibities

Ind 55.33 Standpipes Ouitonr theaters

Ind 55.001 Theaters. In the theater classification, are included all
huildings or parts of buildings, containing an assembly hall, having a
stage which may be cquipped with cuvtaing or permanent or movable
scenery, or which is otherwise adaptable to the showing of plays,
operas, motion pictures or similar forms of entertainment,

Ind 535.01 Assembly halls. (1) In the assembly hall classification,
are included all buildings, or parts of buildings, other than theaters,
which will accommodate more than 100 persons for entertainment,
recreation, instruetion, worship or dining purposes.

(a) Every assembly hall which will accommuodate not more than
100 persons shall conform to the requirements of Chapter 54, covering
factories, office and mercantile buildings.

Ind 55.02 Class of construetion. Capacities. (1) The capacities of
huildings or parts of buildings in this classifieation for the various

types of construction shall not exceed, and shall comply, with the
following requirements:
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MAXIMUM CAPACITIES

Type of Construction With Stape  Without Stage
Fire Resistlve oo o.io oooooeo . No Hmlt’ No Limit
M e - Tal 1,500
Or ALY c e et a 500 1,000
Frame caeo___. e e mmmmm et e 300 Tan

(a) Ewxception: The fire protection for strnctural steel supporting
the roof may be omitted in one-story buildings in this classification
provided the roof and its supports are of incombustihle nr mitl con-
struetion throughout.

(2) Frame construction. Where 2 huilding of this c¢]assification
is erected of frame construction, the following restrictions shall apply:

(a} Not move than one story in height without a balcony, and with
no basement except a heating and fuel roem enclosed with 4-hour
fire-resistive construction as specified in sections Ind 51.N5 and Ind
31.06 with all interior openings protected as specified in section Ind
31.09.

{b) Located at least 20 feet from any other building or adjoining
property line,

{c) Ts not built in connection with a huilding used for anv other
purpose.

(d) Ts provided with foundation walls and piers of maaunry
construction.

{e) Where motion picture booths are required, they shail be en-
closed with 4-hour fire-vesistive construction.

Ezxeeption: In places of worship, a full basement and a baleony
seating not wmore than 30 persons may be provided.

{3) Balconies accommodating move than 100, In any theater or
assembly hall, balconies which accommodate more than 100 persons
shall be of fire-resistive construction as speeified in section Ind 51.001.

History: 1-2-536; (1} (13 C(u)p (2); «(2) (a); (2) (M (1) (o)
(2) (d)y: (2) (e): (% (L)y; (3); wun Register, June, 1138 No, 6, el
T-1-56; am, (1) (a), Register, Auvgust, 1937, No. 30, off, 9-1-57,

Ind 55.03 Height above grade, (1} Tueatenrs. The height of the sills
of the principal entrance doors to any theater, as defined in section
Ind 55,001, shall be not move than 18 inches ahove the outside grade
at that point, The floor level at the highest row of seats on the main
floor shall not be more than 6 feet above the outside grade at the
main entrance; the floor level at the lowest row of seats on the main
floor shall be not more than & feet below, o above, the grade at the
nearest exit.

(2) ASSEMBLY HALLS AND ROOF GARDENS ABOVE FIRST STORY. Where
assembly halls are provided above the first story, the following limi-
tations of occupancy, type of constiuction and eoxit tacilities shall

apply:

Maximum No, Helght Above
Type of Construction of Occupants Grade

No Limit*
2nd Story or 22 fest
3rd Story ar 35 feet

Fire-Resiative. o oo ool
Fire-Reniative, Mili, or Ordinary....
Fire-Resiative, Mlll, or Ordinary

* One smokeprool stalr towor from the lave] of the assembly hall leading dreclly to the ex.
terior at atreet grade shall be provided (or every 750 persons capacity, or {raction thereol. These
atairwayn shall be at leant 44 inches wide and shall be in addition te other required stairwaye in

1he buliding.
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(3) BASEMENT ASSEMBLY HALL. An assembly hall may be placed
in the basement of a fire-resistive building if the capacity does not
exceed 2500 persons or in a building of mill or ordinary construction
if the capacity does not exceed 400 persons and the floor level is not
more than 7 feet below the highest level at any exit.

Ind 55.04 Exposure and courts, (1) Every theater or assembly hall
which accommedates more than 600 persons shall have at least 3 walls
abutting on streets, alleys, or open courts.

(2) The wall containing the main entrance to any theater or assem-
Lly hall shall abut on a street, The lobby or passageway leading from
the main entrance doors to the foyer or auditorium shall be direct
and unobstructed and of a minimum width equal to the sum of the
widths of the main entrance doors. There shall be no openings from
other occupancies te such a corridor or passageway.

(3) The width of every exit court shall be at least 6 feet for an
occupancy not exceeding 500 persons, und shall be increased at the
rate of one foot per each 500 persons additional. Every such court
shall lead to a public thoroughfare, either directly, or through a
passageway of equal width, not less than 8 feet high enclosed with
unpierced 4-hour fire-resistive walls, ceiling and floor as specified in
sections Ind 61.05 and Ind 51.06, The floor and ceiling shall be de-
signed for a live load of not less than-150 pounds per square foot.
No such court, or passageway shall he used for storage or any other
purpose whatsoever.

Ind 55.05 Separation fram othér eccupancies. (1) Every theater and
assembly hall shall be separated from any other occupancy by an
absolute occupaney separation as specified in section Ind 51.08, except
that a special oceupancy separation as specified in section Ind 51.08
may be used between an assembly hall dccommeodating not more than
750 persons and any ether non-hazardous occupancy. Where a special
occupancy separation i{s permitted in this order, a single fire-resistive
door may be used for the protection of openings.

(2) For assembly halls of unlimited capacity located on upper floors
of fire-resistive buildings which are served by elavators, the elevator
openings may be permitted under the requirements for special occu-
pancy separation specified in section Ind 51.08, but otherwise, abso-
tute occupancy separation is required.

(3) No garage, chemieal laboratory or other occupancy where flam-
mable or explosive liquids or gases are used or stored shall be loeated
in the same building with a theater or assembly hall.

Ind 55.06 Capacity. (1) The following table includes various types
of occupancy within the scope of this section, together with the meth-
od to be used in determining the capacity.

(2) No greater number of persons than the number thus estab-
lished shall be permitted in any theater or assembly hall,

Use or Occupancy Basis of Capacity

(a) Arenas and Field Houses ..._.._.____ 4 sq.ft. per person, Use
seated areas only.
(b) Assembly Halls, with stage ________ 7 sq. ft. per person.
(¢) Banquet Halls . . _________ 10 sq. ft. per person.
{d) Churches {Auditorlums) ________._ ... T sq. ft. per person.
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(e) Churches (Dining Rooms) - ... 10 s¢p. £t pex person,
{f) Dance Halls __________ . 10 sq. {t. per person.
(g) Dining Rooms . e 10 =q. ft. per person,
(h) Gymnasiums __ .. 6 sq. ft. per person for

seated space.
15 sq. ft. per person for
unseated space.
(iy Lecture Halls __. ._.._._...__ . - 7sq It perperson
(j) Lodge Halls ___._.... __ e - sq. £t per person for
‘ seated space.
18§ sq. ft. per person for
unseated space.

(k) School Auditoriums ... . ._..._._. 7sq.{t. perperson.
(1) Skating Rinks . ... 15-sq. ft. per person.
{(m) Theaters —____________ ... 7 sq. ft. per person.
{n) Theater Lobbles _ .. .. 7 sq. ft. per person,

(3} 'The capacity of theaters and theater lobhies must he combined

to determine the theater capacity.

Ind. 55.07 Number and location of exits. (1) Every floor and bal-
cony of a theater and assembly hall shall be provided with not less
than 2 exits, placed as far apart as practicable and so located that
if any exit is blocked, some other exit will still be available from
every patt.

Exception: In places of worship, only one exit will be required
from a balcony seating not more than 30 persons.

(2) Where more than 60U persons are aceommodated, there shall be
at least 3 exits and whetre more than 1,000 persons are accommodated,
there shall be at least 4 exits,

(3) Exits shall be distvibuted on all sides which adjoin strects,
alleys or open courts.

Ind 55.08 I'ype of exits. (1) The requived exits from any part of a
theater or assembly hall shall he exit doorways, stairways or ramps.

(2) All exits to grade from a higher or lower lovel shall be stair-
ways or approved ramps. In all theaters and in assembly halls having
a capacity of more than 400 persons, where the exit rise is not more
than 8 feet approved ramps shall be used. By approved ramp is
meant an inecline located inside the building and having a slope of
not more than one foot of rise in 8 feet.

(3) Stairway exits shall be interior stairways, or smokeproof towers
ag specified in section Ind 51.17; except that “B” type fire escapes
may be used as exits from baleconies for not more than one-half the
required exit width, if located against blank walls.

Ind 55.09 Stairways, (1) Hvery stairway in a thealer or ussembly
hall, except stairways from the main Hoor to the first baleony, shail
be enclosed as specified in sections Ind 51.17 und Ind 51.18. No closet
or open space shall be placed under any stairway, platform or landing.

(2) Stairways and steps which have more than £ risers shull
have handrails on both sides,

(3) Every stairway used by the public in a theater vr assembly hall,
shall have u uniform rise of not more than T4 juches and a uniforn
tread of not less than 10 inches, measuring from tread to tread and
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from riser to viser, No winders shall be used and there shall be not
less than 3 nov more than 16 visers in any run.
Nute: See section Ind 31,16 Tor gencral staivwaey requirclients,

Ind 53.10 Exit doorways and doors. (1} Every required single exit
duorway shall eontain a standard exit dvor as specifled in section
Tnd 51.15. For double doors, with or without mullions, the width of
each door may be reduced to 2 feet ¢ inches. i

(2) No single door or leaf of a double doeor, shall be more than 2
feet 6 inches wide, and no 2 doors shall be hinged together.

(3) No rolling, sliding or vevolving door shall be counted as an exit
from any theater or assembly hall, nor shall any sueh deor be per-
mitted where it would be liable to be used by the public as an exit.

(4) Sills at all exit doorways shall be level and fiush with adjacent
inside floors and ramps. Whore an aisle or passageway leads to an
exit from either side of the cxit doorway there shall be a level floor
space at the doorway subtending the width of the aisle and the
doorway.

ind 55.11 Exit lights, (1) In every theater and assembly hsll, except
church auditoriums, exit lights shall be provided immedintely over all
exit doorways, and in such other places as may be necessary to divect
the oecupants to exit doorways and to a strveet, alley or exit court,
The installation of such exit lights shall comply in all respeets with
the provisions of the Wisconsin state cleetrical eode.

(2) Every light over an exit deorway shall be a red illuminated
sign bearing the word EXIT or OUT in plain letters not less than §
inches in helght.

(3) All exit lights shall remain lighted during each occupancy and
until the occupants have left the building.

Ind 55,12 Width of exits. (1) The total width of exits from every
theater and assembly hall, and from every part thereof, shall not be
less than the following: Buildings of fire-vesistive construction, 36
inches per 100 persons. Buildings of ordinary econstruction, 40 inches
per 100 persons. Buildings of frame construction, 44 inches per 100
persons,

(2) In theaters, the width of the frout entrance shall Le not less
than ¥ of the total required exit width.

Ind 53.13 Seating. (1) Al seats, chaivs and beneches shall be placed
not less than 32 inehes back to back measurced horizontally, except
that for grandstands and bleachers without hack rests this dimension
may be reduced to 24 inches. For benches without arms, grandstand
and bleacher seats, the seating capaeity shall be establishd by allow-
ing one sitting or seat to each I8 inches of length. (See section Ind
55.54).

{2) All seats, chairs and benches, except chairs in boxes or loggias,
shall be securely fastened to the floor; or if the floor is level, the
seats or chairs may be fastened together in groups of 4 or more.
Loose chairs or seats shall not be used unless a special permit is
secured from the industrial commission.

(3} There shall not be more than 12 seats in a row between aisles,
nor more than ¢ seals in a row which has an aisle on one side only,
except that for grandstands and bleachers without back vests and with
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a railing along the front, these fizures may be doubled. No aisles will
be required for such grandstands or bleachers where the scats oxtend
to the floor or ground without a railing along the front,

(4) No seat bench or platform on which seats are placed shall be
more than 22 inches in height of riser.

(5) No seat bench, or other platferm eor floor arca on which seats
are placed, ov the top seat of any bleachers shall be nearer the eeiling
than 8 feet, nor nearer to the bottom of any truss or girder than 6
feet 4 inches.

(6) The requirements of this order do not apply te restaurants,
dining or dance halls,

Ind 53.14 Width of aisles, (1) Aisles having seats on both sides shail
not be less than 2 feet 10 inches wide at the beginning and shall in-
crease in width toward the exits at the rate of %4 inch per foot of
run; or the aisle may have a uniform width not less than the average
width of the foregoing caleulation. No wall aisle shall be less than
# fect wide and no other straight aisle shall be less than 3 feet 6
inches wide. .

{2) Theve shall be a cross aisle leading to each requived side cxit.
Cross aisles shall not be less than 6 feet 8 inches back to back of
adjacent rows of seats.

Ind 55.15 Lobbies and foyers. The width of lobbies and foyers shall
be determined on the same basis as required for exits in scction Ind
55.12, hut shall in no case be less than § feet wide, and shall be so
designed and apportioned as to prevent congestion and confusion.
Lohbies and foyers which serve as means of egress shall be at least
equal in combined width to the required width of the stairways.
passagewnys, aislesjor exit doorways leading to them,

Ind 55.16 Inclines and aisle steps. (1) To overcome any difference
in level bhetween courts, covridors, lobbics, passageways or aisles
required, or used, in egresz from a theater or an assembly hall, ap-
proved ramps as specified in section Ind 55.08 shall he employed
where the difference in elevation docs not exceed 3 feot, except that
this requirement need not apply to baleonivs.

(2) Steps in balcony aistes shall extend the full width of the ajsle
and shall have a uniform rise and run as specified in scction Ind
55.09. No handrails will be required.

Ind 55.17 Obstruction. (1)} All lobbles, aisles, passageways and door-
ways shall be kept free from furniture, dvapes, display equipment,
merchandise, vending machines and other obstructions, and no porson
exeept an employe shall be allowed to stand in, or eceupy, any of the
aisles, passageways, corridors or lobhies during any performance or
public gathering. Except that patrons may be allowed to wait in a
lobby or similar space if such use does not encroach upon the required
clear width of the exits. Such waiting shall be restricted to arcas
separated from the required exit ways by fixed railings not less than
42 inches high. In entrance lobbies only, the exit space may be divided
by .railings not less than 38 inches high set up in the direction of
travel in an approved manner for the regulation of Ingress and egress,

{2) A booth or counter for the sale of paclcage merchandise may be
placed in the lobby or foyer of a theater where there iz sufficient
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excess space so that the front of the booth or counter can be located
not less than 5 feet back of the line marking the width of the lobby
or foyer required for exit purposes.

Ind 53.18 Mirrors and false openings. (1} No mirror shall be placed
in any part of a theater or assembly hall used by the public for exit
purposes, including lobbies, corridors, stairways, ramps or any other
exit facility. Where a mirror is used in an auditorium, it shall be
placed flush with the wall and with the bottom at least 7 feet ahove
any floor, balcony, gallery or platform.

(2) No false opening or decorative device giving the appearance
of a door or window, where none exists, shall be placed in any part
of a theater or assembly hall used by the public.

Ind 55.19 Decorations, FFabrie decorations used in theaters and
assembly halls shall be flame proof.

Ind 55.20 Elevator and vent shafts. Enclosures for elevator and

. vent shaftg shall be of 2-hour fire-resistive congtruction as specified

in section Ind 51.06 and all openings therein protected by fire-resistive
doors or windows as specified in sections Tnd 51.09 and Ind 51.10,

Ind 55.21 Stage separation. (1) In every theater and assembly hall
the stage shall be completely separated from the auditorium by a
proscenium wall of 4-hour fire-resistive construction as specifled in
section Ind 51 05, except as follows:

(a} In theaters and assembly halls having a eapacity not exceeding
500 persons, the proscenium wall shall be of 2-hour fire-resistive
construction as specified in section Ind 51.05, or better.

{b) In theaters and assembly halls an open stage or platform will
be permitted without the proscenium wall separation from the audi-
tovium, provided the stage or platform is not more than 6 fect higher
or wider than the proscenium opening.

Ind 53.22 Proscenium wall. (1) The proscenium wall shall extend
from an incombustible foundation, or from the lowest fireproof floor
below the stage floor, to the highest adjoining roof, except that where
a 4-hour fire-resistive wall is required it shall extend at least 2 feet
above the highest adjoining roof.

{2) There shall be not more than 2 openings in the proscenjum
wall below the level of the auditorium floor, and not more than 2
openings other than the proscenium opening, in the proscenium wall
above the level of the auditorium floor, except that in addition to
the above openings there may be one opening to provide access
through the proscenium wall to the orchestra pit.

(3) Each such opening shall not exceed 21 square feet in area and
shall bhe protected by a fire-resistive door as specified in section Ind
51.09, or equal.

Ind 55.23 Proscenium curtain. (1) Where a proscenium wall is
required for the separation of a stage from an auditorium, the
proscenium opening if more than 60 feet in width shall be provided
with a rigid metal curtain conforming to the regulations contained
in Appendix P of the Building Code recommended by the National
Beoard of Underwriters, Fifth Edition, Revised Reprint, 1934. For a
proscenium opening 60 feet or less in width, a rigid metal curtain or
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a curtain of ashestos conforming to the following specifications, or of
equivalent approved construction, shall be used.

{2) Asbestos curtains shall be substantially woven of asbestos fiher
not less than 96% pure, and shall weigh not less than 2!'2 pounds
per square yard. There shall be incorporaled into the yarn hefore
weaving, either nmonel metal, nickle, hrass or other metal or alloy,
having not less strength than these metals at temperatures up to
1700 degrees Fahrvenheit and no less resistance to corrosion at ordi-
nary temperatures. All seams shail be vertical, shall be lapped not
less than one inch and shall be sewed in 2 rows with not less than
#5 inch pure asbestos twine. At the top and bottom of the curtain
a 2% inch (or larger) steel pipe shail be placed and shall be securely
fastened in, and covercd by, the curtain. The curtuin shall overlap
the proscenium wall not less than 12 inches at each side and at the
top, and shall be guided at each side by metallic loops or vings sliding
on 2 % inch steel cable or No. 6 U.S. standard gauge wire. .

(3) In addition to any decoration, the curtain shall be painted on
both sides with a mineral paint having a silicate of soda binder, which
wiil completely fill the eloth, Filler paint shall have not less than 4
parts of casein in each 10 parts of silicate of soda. The paint shall be
well brushed into the ecloth so that no light or smoke can come
through.

(4) For curtains of any type, the connections between eurtain and
wall shall be made as nearly smoke-proof as possible. Smoke grooves
or pockets shall be of structural steel shapes and plates not less than
14 inch thick. These grooves or pockets shall be not less than 14
inches deep and 6 inches wide and shall be sget hack from the face
of the arch at least 6 inches. They shall extend from the stage floor
to a point 3 feet above the top of the raised curtain, and shall be
securely holted to the proscenium wall,

{5) Provision shall be made to prevent the curtain from leaving or
binding on the guides under any conditions. Appropriate limit ehaing
shall be provided to stop the downward travel of the top of the curtain
at a line not less than 12 inches above the top of the proscenium
opening. No part of a curtain, nor any of the curtain guides, or equip-
ment, shall be supported by, or fastenced to, any combustible material.

(6) The hoisting apparatus for the curtain shall be designed with
a factor of safety of 8 or more,

(7) Besides the regular operating mechanism, there shall be an
emergeney device which will allow the curtain to drop by gravity, The
device shall be so arranged that it can be easily operated by hand from
each side of the stage and from the fly galleries, and also that its
operation will be controlled by 135 degrce fusible links, or other
approved heat release devices, placed on each side of the stage, and
Whe]’:i thus operated the curtain shall descend at its normal rate of
speed.

(8) The curtain and its operating mechanisin shall be so designed
and constructed at all points, whether specifically mentioned or not,
as to form an efficient and reliable barrvier against fire and smoke,
according to the best practice.

(9) Detailed plans and specifications for all curtains and their oper-
ating mechanism shall be submitted to the industrial commission for
approval before installation.
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Ind 5524 Automatic smoke outlet. Where a fireproof proscenium
curtain is required, or provided, the stuge shull be provided with
one or more automatic smoke outlets, constructed of metal or other
incombustible material, placed near the center and ahove the highest
part of the stage, and having a combined area equal to not less than
89 of the area of the stage floor. Vertical luuver apenings shall be
placed not less than 3 feet above the roof and shall be not less than
twice the area of the shaft, The smoke outlet shall be designed and
constructed so as te open by gravity, and so as to effectively overcome
the effects of neglect, rust, dirt, frost, snow, heat, twisting, or warp-
ing of the frame work. The louvers, of dampoers in the openings shall
be held closed by cotton or hemp cords running to the stage floor
close to each stage door. Fusible links, or other approved heat release
devices, shall be inserted in ecach cord near the outlets.

Ind 53.25 Stage vestibules. All entrances to the stage shall be
vestibuled in such manner as to proteet the curtain, scenery, and
auditorium from drafts of air.

Ind 55.26 Footlight trough. The footlight trough shall be made of,
or lined with, incombustible material.

Ind 55.27 Firepraof paint. All stage scenery, properties, curtains,
and decorations made of combustible material, and all woodwork in
or about the stage, shall be effectively flame-proofed.

Ind 55.28 Stage accessory rooms. (1) All dressing rooms, propetty
rooms, and other storage or workrooms shall be built of incombustible
material throughout, and shall be separated from the stage by a
special oceupancy separation as specified in section Ind 51.08.

(2) No dressing room or employes’ room shall he placed more than
one story below the grade line, and no dressing voom shall be placed
above or below the auditorium unless separated therefrom by a special
uceupancy separation as specified in section Ind 51.08.

Ind 55.29 Boiler and furnace rooms. (1) Every boiler or furnace
room, including breeching and fuel room, shall be enclesed with a
special occupancy separation as specified in scetion Ind 51.08, except
that in the case of an assembly hail accommodating not morve than
300 persons, an ordinary occeupaney separation as specified in section
[nd 51.08 may be used.

{2) All appliances used for heating water which are fired with
solid fuel, liquid fuel or gas shall be located in a boiler or furnace
room except that gas fired booster water heaters used exelusively
for sanitizing dishes and cooking utensils necd not be installed in a
fire-resistive enclosure.

0 ;llgl‘?nrh 1-2-56: r. and recr. (2), Raogister, August, 1957, No, 20, eft,
9-1-37,

Ind 55.30 Lights and lighting. (1) Electrie lights shall be used for
lighting where electric current is available. No oil lamps or other open
lights shall be used in or about any stage containing scenery,

{2) No gas lighting of any kind shall be used on any stage contain-
ing scenery, nor in any property room, storage room, scene dock, or
fly gallery, except in localities where electticity is not available.
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(3) In all theaters and assembly halls, all stairways, passageways,
and exit doors shall be properly lighted and shall remain lighted
throughout every performance or entertainment and until the audience
has left the building.

Ind 55.32 Sanitary cquipment. (1) TOILETS AND URINALS, Separate
toilet rooms in connection with the auditorium shall he provided for
males and females. One water-closet shail be installed for each 200
females or fraction, and one water-closet and one urinal for each
300 males or fraction, asswming the audience to be equally divided
between males and females; except that in dance halls there shall
be provided one water-closet for each 100 females or fraction, one
water-closet for each 300 males or fraction and one urina! for each
150 males or fraction.

{2) NUMBER OF TOILETS WILIERE ALCOHOLIC BEVERAGES ARE SERVED ON
PREMISES, Where stimulating drinks, such as beer, wines and other
alcoholic beverages, are served for consumption on the premises,
there shall be provided one water-closet for every 40 females, or
fraction, one water-closet for every 150 males, or fraction, and one
urinal for every 50 males, or fraction; except that where the capaecity
in such places exceeds 300 persons, the ratio of the number of fixtures
to the number of persons accommodated in excess of 300 need be only
one-half of the above,

{3} TOILETS IN CONNECTION WITH STAGE. There shall be separate
water-closets provided for males and females in connection with the
stage of every theater and assembly hall which is equipped for the
showing of stage productions.

(4) TOILETS IN CONNECTION WITH MOTION PICTURE Booti, In
theaters where motion picture machines are run continuously for a
period of more than 2 hours without at least 10 minutes intermission
for the motion picture machine operator for each 2 hour period,
toilets shall be provided in direct connection with the motion picture
hooth.

Note: Kor general tollet room requirementa see sectlons Ind 52.50 to
Tnd. 32.6t, inclusive.

(6) DRINKING WATER. Separate drinking fountains of a type ap-
proved by the state board of health shall be provided for the stage and
auditorium where water supply is available, Drinking fountains shall
not be placed in toilet rooms.

(6) WasHING FaciLiTies. Washbowls shall be provided in connection
with toilet rooms, one for every 2 closets and urinals ar fraction.

Ind 55.33 Standpipes., Where proper water supply is available, at
least one first aid standpipe, as specified in section Ind 51.21, shall
be provided on the stage of every theater and assembly hall where a
fire curtain is required. Each hose shall be not more than 75 feet long,
and where such hose will not reach every part of the stage section
additional hose connections and hose, or additiona! standpipes, shall
be provided,
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Ind 55.34 Fire extinguishers. (1) Standard fire extimguishers of an
appropriate type as specified in section Ind 51.22 <hall he provided
for all theaters and assembly halls as follows: : i

(a) Two on stage, if scenery is used.

(b) One on stags, if no scenery is used.

{c¢) One in motion picture booth, or in ticket office if there is no
booth,

{d) One in dressing room section.

(2) Extinguishers shall be property exposed to view and always
accessible,

Ind 55.35 Automatie sprinklers, In every theater and assembly hall
where a proscemium curtain is required, approved automalic sprin-
klers, as speeified in section Ind 51.23, shull be provided under l]}c
stage, under the stuge roof, and In the dressing rooms, but not in
the automatic smoke outlet. .

Ind 55.40 Metion picture machine booths, general, Every mection
picture machine using nitro-cetfulose film, together with all anxiliary
and associated equipment, shall be enclosed in 2 bouth so wrranged
as to permit the operator to walk frecly on either side and in buck
of the machine, At least 48 square feet in area shall Le provided for.
one machine, and 24 square feet additional for each machine over one,
The ceiling height shall be not less than 7 feet,

Ind 33.41 Construction of booth. The floor of each motion picture
booth shall be constructed of masonry or reinforced concrete, or shall
be covered with not less than 2 inches of fire-resistive material, The
walls and ceiling shall be not less than 2-hour five-resstive construe-
Lion ag specified in section Ind 51.05.

Ind 55.42 Doors. (1) The door to the booth shall be nol lurger than
necessary for the safe and proper use and maintenance of the booth
and equipment, but in no case shall its dimensions be smaller than
2 feet by 5 feet or larger than 3 fest by 7 feet. The top of the door
shall be not less than 12 inches below the ceiling of the booth,

(2) The door shall be a tight-fitting sclf-closing fire door as spoci-
fied in section Ind 51.09, shall open outwardly, and shall not be
equipped with any lateh.

Ind §5.43 Openings. (1) Two openings for each motion pleture ma-
chine may be provided. The one for the operator’s view shall not be
larger than 200 square inches and the one for projection not larger
than 120 square inches. Where separate stereopticon, spot, or flood-
light machines are installed, not more than one opening shall be pro-
vided for each such machine for both the operator’s view and the
projection of light, All such openings shall be as small as practicable.

(2) Each opening shall be provided with an approved gravity shut-
ter set into guides not less than one inch at sides and bottom, and
overlapping the top of the opening by at least one inch when closed.
Shutters shall be not less than No. 10 U.S, Standard gauge iron or
equivalent, arranged to move fre2ly in guides of like material and
thickness bolted to the wall, Each shutter shall be suspended by a
cord, and shall be an amanged that closing is by gravity action. A
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fusible link shall be provided in the cord over ench shutter. A link
shall also be provided cver each magaz'ne, which on operating will
close all shutters. A manual release shall be provided near each exit
door by which all shutters can be closed simultaneously. Shutters shall
not be blocked open nor held open in any manner except by the
harness of cords and links as hervein described.

Ind 53.44 Ventilation of booths, Every booth or room housing pro-
jection, sound or any other equipment which vitiates good air condi-
tions or requires the attention of an attendant shall be ventilated as
required by section Ind 58.43 of the heating, ventilation and air
conditioning code issued by the industrial commission, Fresh air
intakes in booth walls, except for outside air, shall not exceed 72
square inches in area, nor be more than 3 inches above the floor. They
.shali be equipped with autematic shutters as described for projection

openings,

Ind 53.45 Relief outlets. Every booth or room housing projection,
sound or other equipment which constitutes a five, smoke, explosion or
fuming hazard shall be equipped with one or more gravity outlets
extending upward from the ceiling through the roof, The net area of
such gravity rellef outlets shall be equal to one per cent of the room

ot booth floor area, but not less than 12 inches in diameter, Such -

vutlets shall be constructed as sheet metal ducts having double walls
with 13 inch air space between, or better construction. Wheie a relief
outlet passes throuch, or is within 18 inchez of any ecombustible
construction, or passes through any other oecupancy, approved
masonry flues as specified for chimneys, seetion Ind 52.10, shall be
used, The relief outlets shall be equipped, at the bvoth or reom out-
lets, with a gravity shutter which will open autematically under
excessive heat conditions. The automutic shutter shall normally be
tightly closed where mechanical exhauat ventilation is required in
the same room,

Ind 55.46 Electrie wiring. All lights and clectrie wiring, also motors,
are lamps, rheostats, and associated electrical equipment shall con-
form in type and arrangement to the requirements of the Wisconsin
state eleetrical code. .

Ind 55.47 Motion picture machine, Every projection machine shall
bu securety fustened to the floor, and together with sound head and
other associated equipment, shall be of safe design. No part of the
film shall be outside of a tight metal enclosure duving projection,
and the feed and take-up reels shall have riveted, flanged, or welded
joints, A shutter shall be placed in front of the condenser, arranged
so as to be closed except when held open by the operator, or by some
mechanical device which will assure immediate closure when operation
of the machine is stopped.

Ind 55.48 Fire protection in booth; care and use of film. (1) Al
shelves, furniture and fixtures shall be incombustible. No combustible
material shall be permitted to be within such booth, except films and
film cement not exceeding one pint, Smoking is prohibited. Heating
equipinent in booths shall be limited to steam, warm air, hot water
or electrie convection heaters with low surface temperature elements.
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Rudiators shall be protected by 14 inch mesh screen with the top
sloped at least 45 degrees to the horizontal,

{2) Films not in process of rewinding, examination or projection
shall be kept in metal eontainers. Up to 40 pounds of film may be
kept in the projection booth in interstate commerce commission ship-
ping eontainers, Execess over 40 pounds shall be kept in an approved
film cabinet, but the total quantity of film in any booth shall not
exceed 125 pounds.

(3) Rewinding in the projection booth is prohibited unless done
in an approved enclosed type rewind machine, An approved can with
self-cloging hinged cover shali be pyovided for serap film,

(4) Up to 125 pounds of film in addition to that permitted in a
projection hooth, may be kept in containers as specified above, pro-
viding this oxcess is in a rewind room of not less than 80 square feet
aren, and of the construction specified in sections Ind 5541 and Ind
55.42. Such 1oom shall have a vent of at least 50 square inches area-
extending upward to the outside of ithe building, with a clearance
to combustible material conforming to sectinn Ind 55.45. Furniture
and heating shull be as for the projection baoth, and smoking is
prohibited,

Nofe: Tn the foregoing scelion the weight of w L00g fout roll of 35 ndlli-
nwter Ahn B3 assunted as 3 pounda,

Ind 55.48 Portable boolhs, {1) Every portable bouih used to confine
the fire hazards of a motion picture machine shall be of approved de-
sign conforming to the requirements for permanent hooths.

(2) Every booth used for more than 3 consecutive performances in
une focation will be considered a permanent booth,

Ind 55.30 Maintenance. All theaters and assembly halls, and all
parts thereof, shall be kept elean, sanitary and in goed repair,

GRANDSTANDS, BLEACHERS, ‘I'EXTs AND PLACES 0F OUTDOOR ASSEMBLY.

Ind 53.51 Grandstands. (1) Grandstands erected of frame construe-
tion shall be located at leust 20 feet from any other building or
udjoining property line unless the exterior walls of such adjacent
building are of 2-hour fire-resistive construction ov better and all
vpenings therein are protected with fire-resistive deors and windows
ag specified in sections Ind H1.00 and Ind H51.10.

(2) No wooed grandstand unit shall exceed 10,000 squarve feet in
ground area or 200 feet in length.

(3) Wood grandstand units shall be placed not less than 20 feet
apart or shall be separated by walls of not less than 2-hour five-
resistive construction,

(4) The highest level of sent plutforms of any wood grandstands
shall not be more than 20 feet. Portable grandstands oir bleachers
within tents shall not be more than 12 feet above the ground or
surface at the front of the grandstand.

(5) All grandstands shall be designed and eonstrueted to conform
with the structural requirements of Chapter 53 of this code,

(6) Seat hoards and fuot boards shall be designed to safely support
4 live load of not leas than 120 pounds per lineal foot. The width
uf foot boards shall not be less than 712 inches,
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(7) The space underr a grandstand shall be kept free from ex-
traneous flammable materialg and shall not be occupied for other than
exit purposes except thut such space, if enclosed with one-hour fire-
resistive construction or better, may be used for non-hazardous
purposes if approved in writing by the industrial commission,

Ind 55.52 Exits. (1) Every grandstand, baleony or tier considered
separately shall be provided with at least 2 exits located as re-
motely from each other as practicable and leading directly to the
outside at grade. If the capacity of any such structure, balcony, or
tier exceeds 1,000 persons, there shall be at least 3 exits and where
the capacity exceeds 4,000 persons, there shall be at least 4 exits.

(2) Exits shall be distiibuted uniformly to prevent congestion and
shall be so located that the line of travel to an exit or to the entrance
to an exit passageway is not greater than 150 feet.

{3) The total width of exits from any grandstand, baleony or tier
shall not be less than 22 inches per 100 persons, except that for
grandstands which are constructed of incombustible material through-
out and have a closed incombustible ‘deck under the seats, the total
width of exits may be not less than 22 inches for each 500 persens
or fraction.

Ind 55.53 Aisles and passageways. (1) Al ramps, stairs, doorways
and deors used for exit purpeses shall conform to the roquiremrnis
of sectiona Ind 55.08, Ind 55.09 and Ind 55.10 of this code.

(2) Aisles having seats on both sides shall not be less than 3 fect 6
inches in width and aisles having seats on one slide only shall ot be
less than 24 inches wide. Cross aisles shall not be less than 48 inches
in width. No aisles will be required for grandstands or bleacher-
where the seats extend to the {floor or to the ground without a rail-
ing along the front,

(3) Trailer seating mounted on incombustible decking nat exc-vd-
ing 300 capacity each shall be provided with aisles or stairways nm
less than 36 inches in width,

Ind 55.54 Seating. (1) The seating arrangement shall comply with
the requirements of scetion Ind 55.13 except that for seatz withou:
backs the horizoutal distance from back te back of seats shall not
be less than 22 inches. There shall be a space of not less than 12
inches between the back of cach seat and the front rf the scat
immediately behind it. All measurement is to be tuken beiwoen piumh
lines.

(2) Where the same level ig not used for both seat bench and foot
rest, independent foot rests shall be provided.

(3) All seat boards and foot boards shall be sccuvely fastened in
place in such a manner that they cannot be accidentally displaced.

{4) Where the rise of a seat bench or platform exceeds 11 inch-s.
intermediate steps shall be provided the full width of the aisles. Such
steps shall have a rise of not more than i1 inches and a tread of not
less than 10 inches noewinal width. Tn no case shall the angle of
seating exceed 46 degrees.

Tnd 55.55 Guard rails, A substantial guard rail not less than 42
inches in. height and having 2 intermediate rails shall he providod
along the back and ends of all grandstands where the seats are more
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than 4 feet above the ground. Where the front foot rest of any
grandstand is more than 2 feet above the ground, a guard rail ex-
tending not less than 36 inches above such front foot rest shail be
provided.

Ind 55.56 Portable grandstauds or bleachers. (1) Dortable grand-
stands or bleachors shall be self-contained units having all necessary
parts to withstand and restrain all forces which may be developed
during occupancy, They shall be so designed and constructed that
if any structural member essential to the strength and stability of
the structure is omitted during erection, the presence of unused con-
nections o1 fittings will make the omission self-evident,

(2} A portable grandstand shall not be used for public occu-
pancy until it has been securely assembled in accordance with this
reguirement,

(3) Portable grandstands shall be provided with base plates, sills,
floor runners, or steepers of sufficient area and strength to support
safely the total live and dead loads,

(4) Where portable grandstands rest directly on the ground, mud
sills of suitable material and having sufficient area to prevent dan-
gerous settlement shall be provided under the base plates or sleepers,
AH mud sills shall be properly anchored to the ground and all bear-
ing surfaces shall be in contact.

(5) A-frames or other supports and seat stringers for portable
grandstands or bleachers shall be secured to pravent acecidental dis-
placement during occupancy.

(6) Field connections to wood moembers shall be by means of rivets,
bolts, connectors, lag screws, friction or other approved devices, Lag
serews shall not be used for direct tension. The use of nails and wood
serews is permissible for holding wood posts together except that
thev shall not be used for demountable connections,

(7) Wood members in tension shall be connected at each end by
not less than 2 bolts or lag screws or by approved connectors ov
other approved devices, Adequate provision shall be made to prevent
the splitting or shearing of wood at such connections.

Ind 53.57 Inspection. Every portable grandstand or bleacher shall
be carefully inspected by a building official before each period of
public occupancy and any loose connections, defective or broken mem-
bara or loose supports shall be properly repaired before the structure
is used. In cities or towns which do not have a building official,
such Inspections shall be made by the chief of the fire department
or other public official desighated by the industrial commission.

Ind 53.38 Tents. (1) For the purpose of this section, a tent is a
portable, temporary shelter or a structure, the covering of which is
made of pliable material,

(2) No tent shall be erected to cover more than 75% of the prem-
ises on which it is located.

(3) Tents used for assembly purposes which cover 1500 square feet
ot more of ground area shall be located at least 20 feet from any
other structure or adjoining property lines.

(4) Stake lines of adjacent tents used for assembly purposes shall
be sufficient distance from each other to provide an emergency exil
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pussageway not less than 6 feet in width between stake lines, Droper
protection shall be provided along such stake lines to eliminate trip-
ping hazards.

(5) Concession and other tents not used for assembly purposes noed
not be separated from each other and may be located less than 20
feet-from other structures,

(6) This section does not apply to tents or shelters used exclusively
for construction purposes,

Ind 33.59 Struetural requirements. (1) Poles and other members
supporting tents shall be of sufficient size and strength to support
the structure safely without exceeding the stresses specified in Chap-
ter 53 of this code,

(2) All tents shall be adequately guyed, supported and braced to
withstand a wind pressure or suction of not less than 10 pounds per
square foot. .

(3} The poles, guys, stakes, fastenings, ete,, shall be of sufficien
strength and so attached as to resist a wind pressure of at lfeast 20
pounds per square foot of projected aiea of the tent.

Ind 55.60 Flame resistance, All tents used for assembly purposes
or in which animals are stabled and all other tents used by the public
in places of outdoor assembly shall be effectively flame-proofed, The
owner shall furnish a certificate or a test veport by a recognized
testing engineer or laboratory as evidence that such tents have the
required flame resistance.

Ind 55.61 Fire hazards. (1) The ground enclosed Ly any tent used
In connection with a place of outdoor assembly and for a distance of
not less than 10 feet outside such structure on zli sides shall be
clenred of all flammable material or vegetation which will transmit
fire, The premises shall be kept free trom such fammable material
during the period the premises are used by the public.

(2) No hay, straw, shavings or similar combustible materials other
than that necessary for the current feeding and care of animals shall
be permitted within any tents used for public assembly except that
sawdust and shavings be used if kept damp.

(3) No smoking or unapproved open flame of any kind shall be per-
mitted in any tent while occupied by the public. “No Smoking" signs
shall be conspicuously posted in all tents open to the publie,

(4) Tents shall not be used for motion picture performances unlvss
safety film is used.

ind $5.62 Exits. (1) Lvery tent odeupicd by the public shall have
at leagt 2 standard exits located at or neur opposite ends of the
structure,

{2) In tents used for assembly purposes, exits shall be provided on
4 sides if the capacity exceeds 60U persons and on 4 sides where the
capacity exceeds 1,000 persons. Exits shall be uniformly distributed
but in no case shall the line of travel to an exit be greater than
150 feet.

(3) The total width of exits from a tent used for assembly purposes
shall not be less than 44 inches per 100 persons, Exit epenings shall
comply in all respects with the requirements of sections Ind 55.10 and
Ind 51.15 of this code.
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Ind 53.63 Eleeirical installations. (1) Electrical systems in all
places of outdoor assembly shall be installed in accordunce with the
requirements of the Wisconsin state electrical code. All such sys-
tems shall be maintained and operated in a safe and workmanlike
manner.

(2) The electrical system and equipment shall be isolated from the
public by proper elevation and guarding., All electrical fuses and
switches shall be instailed in approved enclosures, Cables laid on the
ground or in arcas traversed by the public shall be placed in trenchex
or protected by approved covers.

Ind 55.64 Fire extinguishing cquipment. One or more five extin-
guishers of approved type and size shall be provided in connection
with every wood grandstand and in all tents used for assembly pur-
poses. Such extinguishers shull be maintained in proper working
order and shall he located where they are casily accessible, preferably.
in or near the ticket office. In karge installations, additional fre ex-
tinguishing equipment shall be provided as divected by the building
official.

Ind 55365 Hlumination; exit lights and signs, (1) All exits, aisles
and passageways leading to exits in grandstands and other places of
outdoor assembly shall be kept adequately liwhted at all times when
the structure is occupied by the public. Artificial illumination having
an intensity of not less than 2.5 foot candles at the floor line shall
be provided when natural light is inadequate.

(2) Exit lights and signs complying with the vequirements of section
Ind 55.11 shall be provided in all places of outdoor assembly where
more than 100 persons can be accommodated.

Ind 55,66 Boiler and furnace room. Kvery boiler or furnace room,
including the breeching and fuel yoom, in places of outdoor assembly,
shall be enclosed with a 2-hour fire-resistive enclosure or better and
all interior openings in walls forming such enclosures shall he pro-
tected by self-closing fire-resistive doors. Gas-fired appliances for
heating water shall be installed in a boiler or furnace room, Chimneys

shall be constructed in conformity with the requirements of section
Ind 52,10 of this code,

[nd 5367 Toilel facililics. Separate toilets shadl be provided for
each sex in connection with all places of outdoor assembly. Toilet
rooms and equipment shall comply in all respects with the require-
ments of sections Ind 52.50-Ind 52.64, inclusive, of this code.

Ind 535.68 Outdoor theaters, (1} DEFINITION AND 8COPE. For the pur-
nose of this code, an outdoor theater is a place of outdoor assembly
used for the showing of plays, operas, motion pictures and similar
forms of entertainment in which the audience views the performance
from self-propelled vehicles parked within the theater enclosure, The
requirements of this scetion shall apply to outdootr theaters now in
existence and to outdoor theaters hereafter constructed, except as
provided in paragraph b.

{2) ENTRANCES AND EXITS, Al entrances and exits for outdoor
theaters shall eomply with the regulations of the state highway com-
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mission for driveways from property sbutting state highways and
the following additional requirements:

{a) Not more than one entrance shall be provided for each access
road but each such entrance may be divided into 2 roadways and
channelized to properly provide for vehicles turning right or left
from the highway.

{b)} That portion of an entrance or exit lying within the highway
right-of-way shall comply with the regulations of the authority in
charge of the maintenance of the highway or in the event thig au-
thority has no regulation, it shall comply with regulations prescribed
by the state highway commission.

(¢} Not more than cne exit shall be provided for each access high-
way but such exit may be suitably channelized to provide for right
and left turns to the highway, and not more than one traffic lane
shall be permitted for each traffic lane on the highway available to
vehices leaving the theater.

(3) VEHICLE STORAGE. (a) Sufficient arvea shall be provided between
the highway and the ticket booth to provide storage space for vehicies
equal to not less than 10 per cent of the theater eapacity. In all cases,
sufficient storage space shall be provided so the vehicles will not back
up on. the traveled way of the highway. Stovage arca shall be caleu-
lated on the basis of 162 squave feet per vehicle. -

{b} A hold-over storage area having sufficient capacity to accom-
modate not less than 156% of the theater capacity shall be provided
between the ticket booth and the ramp area.

(4) Tower coNSTRUCTION, The tower supporting the motion picture
screen shall be designed to resist a horizontal wind pressure of not
less than 30 pounds for every square foot of exposed surface.

(5) LocartioN oF TOWER. The screen shatl be so oriented that the
picture is not visible from any major highway. This requirement
does not apply to towers erected prior to January 1, 1932,

(6) CONCESSION AND MOTION PICTURE MACHINE BOOTH. The motion
pieture booth and equipment shall comply in all respects with the
requirements of sections Ind 55.40-Ind 55.49, inclusive, of this code.

(a} Concession buildings in conneetion with outdoor theaters shalt
comply with the requirements of Chapter $4 of this cade,

(7} SANITARY EQUIPMENT. Separate toilct rooms shall be provided
for males and females in connection with all outdoor theatcrs as
required by section Ind 55.32, Toilet rooms and equipment shall com-
ply in all respects with the requirements of secctions Ind 52.50-Ind
32.64 of this code.

{a) In determining the number of fixtures required for toilet rooms
in connection with outdoor theaters, the capacity of the theater is
established by allowing 214 persons for each vehicle accommodated.
exclusive of vehicles parked in the waiting or hold-ever area.

{b) Where the public toilet rooms are so located that the patrons
must cross the ramp area in order to reach the toilet rooms, a suitable
approach or passageway leading thereto shall be maintained. Such
passageways shall be properly lighted and they shall be kept froe
from obstructions.
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{(8) RAMPS AND SPEAKER EQUIPMENT, (n) Ramps shall be spaced
not less than 38 feet apart. The ramps shall be so desighed that any
vehicle can move from its parked position te the exit driveway with-
out being requirved to hack up.

(b} All ramps, parking arcas, entrance and exit driveways shall be
properly surfaced with a gravel sucfacing or betier, adequate to
withstand the weight of the vchieles accommoidated,

(e) An individual speaker shall be provided for each vehicle aceom-
modated in the ramp area. All speakers shall be equipped with suffi-
vient cord to permit the speaker to be placed inside the vehicle,

(d) Where additionul scating space is provided in the theater en-
elosure for patrons using public transportation facilities, the speaker
urrangement shall be such that the sound will be confined to the
immediate seating area and not broadenst beyond the theater en-
closure, :

{e) There shall not be less ithan 18 feet distance between speaker
posts, measured parallel to the ramps, except in seuted uareas for
patrons using public transpoitation. All electrical wiring and electrical
equipment shall be installed in accordance with the provisions of the
Wisconsin state electrical code. Fach speaker post shuall be wired
with wire approved for underground usc laid in tvenches not less
than 12 inches in depth.

(9) LisnTINg. All entrance and exit driveways shali be adequately
lighted and properly marked to avoid conpestion and confusion and
shall remain lighted throughout the performance and until the audi-
ence has left the area.

(10} SpeED LIMIT. In every outdoor theater, notices of a4 pernianent
character shall be prominently displayed designating the maximum
speed limit permitted for cars driven within the avea. Parking lights
shall be used when cars are moving in the theater cnclosure,

(11) RUNNING OF ENGINES., At each performance, an instructive
trailer shall be shown on the sercen informing the patrons of the
langer of carbon menoxide poisoning when the engine is running and
stating that when it becomes necessary to run the engine, the windows
of the vehicle should be opened at least one inch.
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Chapter Ind 56
SCHOOLS AND OTHER PLACES OF INSTRUCTION

Ind 56.001 Scope Ind §6.10  Access Lo attic aml rvof
Ind 56.01 Maximum height Ind 56.11 Floor space and ceiling
Ind 5§6.02 Class of construction height
Ind 56,03 First floor flre-resisthve Tnd 56.12 Bisenent rooms
Ind 56.04 Subdlvisions and fire Ind 56.13 Agsombly yooms
stops Ind 58.11  Seats, lesla and alsles
Ind 56.05 Iixposure and courts fnd §6.15  Heating plants
Ind 36.08 Number, location and Tnd 56,18  Sanitary equlpment
type of evits ind 56.17  Arthicial lighting
Ind §8.07 Total width of exits Ind 56,18  TFhe extinguishuers
Ind 56,08 Dxit doors el 56,14 Fire alnrmas

Ind 56,09 Pasaageways

Ind 56001 Scope. The vequiremenis of this chapter, svctions Tud
56.001 to Ind 56.19, inclusive, shall apply to all public, parochial and
private scheols, universities, colieges, academies, seminavies, libraries,
museums and art galleries; including all buildings or parts of buildf
ings used for the purpose of acquiring knowledge.

Ind 56.01 Maximum height. (1) No building which accommodates
pupils below senior or junior high school grades shail be move than
3 stories high, nor shall the topmost {loor level be nore than 35 feet
above the grade at any outside exit door, -

(2) No building which is used as.4 seniov or junier high school
shall be more than 4 stories high, nor shall the topmost floor level
be more than 48 feet above the grade at any outside exit door.

Ind 56.02 Class of construction. (1) Every building not more than
one story in height may be of frame construction as specified in see-
tion Ind 51.03.

(2) Every building which is more than one story, but not mere
than 2 stories in height, shall be of ordinary construction as speci-
fied in section Ind 51.02, or better, except as provided in seection Ind
56,03,

{3) Every building which is more than 2 stories in height shuall be
of fire-resistive eonstruction as specified in seetion Ind 51.001 except
that in a 3 story building ordinary construction, as specifiedd in see-
tion Ind 51.02, may be used above the thivd Hoor fevel,

Ind 56.03 First floor fire-resistive. In all 2 story buildings having
more than 4 class, study, or recitation rooms of ordinavy size (750
square feet in area) on any floor, the first floor shall be of at least
2-hour fire-resistive construclion as specified in section Ind 51.06 un-
less ali of the stairways and corridors throughout the building,
including stairs, walls, ceilings and floors are of at least 2-hour
fire-resistive construction as specified in sections Ind 51.04 to Ind
51.07 inclusive. In all other 2 story buildings, tha basement ceiling
shall be of one-hour fire-resistive construction as specified in scction
Ind 51.08, or better.
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Ind 56 04 Subdivisions and fire stops. Fvery building of this ¢lassi-
fieation which s built in connection with a huilding of a lower grade
of construction shall be separated from such other building by walls
of 4-hour fire-rea'stive construction as specified in section Ind 51.05,
and all communicating openings shall be protected by fire-resistive
doors as specified in section Tnd 51.09 or equal. If such openings are
used as a means of egress, they shall be kept normally open during
the occupancy of the building.

Ind 56,05 Exposure and courts. No wall containing windows which
light a class, study, recitation or readinz room shall be less than 30
feet away from any opposite building, structure or lot linc, or oppo-
site court wall; except that the distance from such opposite court wall
may be reduced to not less than 20 fect provided light ravs at an
angle of 30 degees are not thereby obstructed from entering the entire
upper half of any such window, :

Ind 56.08 Number, location and type. of exits. {1) The number and
loeation of exits shall be such that, in case any exit or passageway is
blocked at any point, some other exit will still be accessible through
public passageways, from every room used by the public or by the
occupants generally. Except that in a high scheol, university, col-
legs, library or museum building, not more than 2 classrooms of
ordinary size (750 square feet) may be placed between an exit and
the end of the building, provided that“the exit doors from such class-
rooms are not more than 10 feet.beyond the exit. In a one.room
buildine, only one exit will be required.

(2) In buildings of more than one story there shail be at least
2 stairway exits, each leading directly out of doors. The remaining
exits shall be either such stairways or horizontal exits as specified
in seetion Ind 51.19. Wheve such stairways lead to the basement they
shall he enclosed below the fivst floor as spacified in section Ind 51.18.

{(3) In buildings of more than 2 stories all stairways shall be en-
closed as specified in sections Ind 51.17-Ind 51.18,

(4) Fire cscapes may only be used as exits from the temporary end
of incomplete ar unit type buildings, as approved in writing by the
industrial eommission. Such fire escapes shall be of the “B" type
where more than 100 persons can be accommodated ahove the first
story.

(0) Handrails shall be provided on both sides of all exit stairs
used by pupils,

(6) Closets shall not be placed below stairways or stairway
landings.

Ind 56.07 Total width of exits. (1) The total width of exits from
any floor shall be not lesa than the following rates, based on the tota!
capaeity of such floor and of the floors above.

(a) Fire-resistive buildings, 30 inches per 100 persons.

(b) Ordinary or frame buildings, 40 inches per 100 persons.

{2} Where permitted under section Ind 56.06, standard fire escapes
may be used for not to exceed one-third of the above total widtha.

{3) The capacity of a school building shall be established by the
actual number of fixed seats in roomns where such are used or by the
number of persons which may be accommodated. (See section Ind
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36.11), The capacity of a library, museum, or art gallery shall be
established on the basis of 100 square feet of total floor area of the
building, exclusive of stairways and elevators, to each person, except
that for library reading rooms this arca shall be reduced to 20 square
feet per person for the space so oceupied.

Ind 56.08 Exit doors. Exit doors shall comply with the require-
ments of section Ind 51.15, except that in elementary schools the
width may be reduced to 3 feet, The aggregate width of exit doors
shall be as required in Ind 506.07, No single door or leaf of a double
oor shall be more than 42 inches wide.

Ind 56,09 Passageways. (1) Corridors and passageways shall he
so designed as to prevent congestion and confusion and shall be
provided with windows and artificial light so as to maintain a light
intensity throughout of not less than 2.5 foot eandles at the floor lme
whenever the building is oecupied.

{2) The minimum unobstructed width of corridors and passage-
ways which ave used by the public or by the occupants gencrally,
shall be determined in the same manner as specified for stairways in
section Ind 56.07, but in no case shall this width be less than 4 feet.
Corridors and passageways serving as a means of egress shall be at
least equal in combined width to the required width of the stairways
or passageways leading to them.

Ind 56.10 Aceess to altic and roof. Every building more than one
story in height shall have permanent means of access to the roof and
attic space from inside the building, Where a scuttle opening is pro-
vided, the opening shull be not less than 20 x 30 inches, with a
permanent enclosure for a stalrwuy or ladder leading thereto.

Ind 56,11 Floor space and ceiling height. (1) All class and recita-
tion rooms sl}mll have a minimum floor space of 23 square feet per
person. Rooms used only for study purposes shall have a minimum
floor space of 15 square feet per person,

(2) In colleges or universities, classrooms seated with tablet arm
chairs or seats without desks shall have a minimum floor space of 10
square feef per pevson.

(3) AN rooms used for education purpuses shall nat be less than 10
feet high in the clear, exeept in clementary schools such rooms which
have a sloping ceiling may have a ceiling height of not less than
8 feet on the low side provided the average ceiling height is not less
than 10 feet. Toilet rooms, serviee rooms, store rooms and similar
spaces shall be not less than 8 feet high in the clear.

Ind 56,12 Basement rooms. No class, recitation, study, laboratory,
domestic science or library room shall have its floor more than 2 feet
below the adjoining grade. Industrial arts rooms, shops, toilet rooms
and other rooms used by pupils (not including play vooms) shall have
Aoors not more than 4 feet below grade. The walls and floor whele
exposed to soil shall be waterproof and damp-proof.

Ind 56.13 Assembly rooms. A room which seats, or which cun aceom-
modate, 100 or more personsg shall conform to the requitements of
Chapter 55 (Theaters and Assembly Halls) of this code except that
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the minimum width of any exit doorway used execlusively by ele-
mentary school children may be 3 feet; but in any case the appregate
width of such doorways shall be in accordance with Chapter 55.

Ind 56.14 Seats, desks and aisles. (1) Seats, chairs and desks in
cluss, recitation, or study rooms seating more than 50 persons shall
be securely fastened to the floor; or seats shall be fastened tozether
in groups of 4 or more, or in groups of 2 seats and 2 desks, Except
that this requirement shall not apply to desks and chairs used by
teachers, or to chairs, tables and equipment used in kindergarten
rooms.

(2} Class, recitation and study rooms shall have aisles along alj
. walls.

(3) In elementary school roons, the intermediate aisles shall be
not less than 18 inches and the wall aisles not less than 30 inches in
width. .

(4) In high acheol rooms, and in all other class, reeitation and
study rooms, the intermediate aisles shall be not lesg than 20 inches
and wall aisles not less than 30 inches in width.

(5) Where rooms ara used for assembly purposes, seats and aisles
shall conform to the requirements of zections Ind 55.13-Ind 55.17
of this code,

ind 56.15 Heating plants. (1) In every building more than one
story in height, all heating plants and fuel rooms shall be enclosed
with not less than 4-hour fire-resistive construction as specified in
sections Ind 51.05 and Ind 51.06. All epenings shall be protected with
self-closing fire-resistive doors as specified in section Ind 51.09,

(2) In one story buildings all heating plants and fuel rooms shall
be enclosed with not less than 2-hour fire-resistive construetion as
specified in sections Ind 51.05 and Ind 51.06, except that this require-
ment shall not apply to buildings where jacketed stoves or school
room heaters arve permitted. All openings shall be protected by sclf-
closing fire-resistive doors as specified in scetion Ind 5104,

Ind 56.16 Sanitary equipment. (1)} TorLeETs. School buildings shall
have the foilowing toilet equipment:

(a} In high schools, one water-closet for every 3¢ females or
fraction,

(b} One water-closet for every 60 males or fraction und one urinal
for every 30 males or fraction.

(c) In junior high and elementary schools, one water-closet for
every 25 females or fraction, one water-closet for every 50 maleg or
fraction and one urinal for every 25 males or fraction,

{2) DRINKING WATER. One drinking fountain shall be installed in
each story and basement, for each 6000 square feet of floor area, or
fraction, Drinking fountains shall not be installed in toilet rooms,

(3} WASHING FACILITIES. Lavoratories shall be provided in connec-
tion with toilet rooms in the ratio of one lavatory for every 2 toilet
fixtures (closets and urinals).

(4) CLOAKROOMS AND WARDROBRS. In every school building, there
shall be provision for the placing and storage of the wraps of oceu-
pants. Such provision shall consist of wardrobes, lockers, or cloak-
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rooms, constructed and arranged in a manner to insure and facilitate
the ventilation and sanitation of contents. Ventilation shall conform
to the provisions of section Ind 58.47 of the heating, ventilation and
air conditioning code,

(a) This prohibits the use of corridors, vestibules, ete., for cloak-
voom purposes, unless ventilated lockers are provided. Open hooks
and hangers will not be approved.

Note: Henting and Ventllatlont For heating and ventltation in achoola,
libraries, etc., see the heating, ventllation and air conditioning code Issued

by the industrial commission, which code applics to all public huildings and
places of employment,

Ind 56.17 Artificial lighting, (1) Each class, study or recitation
room of standard size (31 to 33 feet long by 22 to 23 feet wide) shall
be equipped with at least 6 artificial lighting units symmetrically
spaced.

(2) Where electric service is available at least one circuit of 15
amperes capacity (see Wisconsin state electrical code) shalt be
supplied to each standard room.

Note: For general requirenients which apply to the natural and artificint
lightlhg of schools see the school lighting code issued by the industrisl
commlission,

Ind 56,18 Fire extinguishers. In every building, standard fire
extinguishers, as specified in section Ind 51,22, shall be provided in
the proportion of one extinguisher to each 2500 square feet, or frac-
tion, of floor area, but there shall be at least one fire extinguisher
on each floor including basement. In addition to the fire extinguishers
for general protection there shall be at least one extinguisher of
appropriate type and size in each laboratory, shop or other vocational
room. Every fire extinguisher shall be prominently exposed to view
and always accessible.

Ind 56.19 Fire alarms. (1) Every building 2 or more stories in
height and every one-story building with 6 or more classrooms and
an assembly hall or gymnasium accommodating move than 100 per-
sons shall be provided with a proper alurm system complying with
section Ind 51.24.

Exception: A hand operated alarm if permanently installed and
so arranged that it can be operated from any story, including the
_basengent, may be used in school buildings not more than 2 stories
in height and having not more than 2 standard size classrooms on
the second floor.
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Chapter Ind 57

APARTMENT BUILDINGS, HOTELS AND PLACES
OF DETENTION

Ind 57,001 Scope Ind 57.15%  Repalra

Indt 57.01 Clags of construction Ind 57.16 Cleanliness

In 57.02  IMirst tloor fire-resistive Tndd 57,17  Size of rooms

[nd 57.03 darage and business Inel 57,18 Hisement rooma
separation Ll 57,19 Windows

Ind 57,04  Corridor aml dividing Tl 57,20 Tsolation of fire hasards
partitions Ind 67.21  Fire protection cqulp-

Ind 57.05 Court walls ment

Ind 57.06 Yards Ind 57.22  Fire alarm

Ind 57.07 . Number, location uand Fad 57.2%  Scuttle
type of exity Tk 0 1 Directions for escape

Ind 57,08 Aggregate width of exits Ituk 57,25 Row house

Ind 57.08 Exit doors Trad 57.50 (arages

Ind 57.10 Pnsaageways Ind 57.51 Filling stations; bulld-

Ind 57,11 Llighting of exits ings and structures

Ind 57.12 Enclosure of stairways Ind §7.52  Automwoblle tire or bat-
and shafts tery shops

Tnd §7.11  Tollot rooms Ind 57.5% Automobile parking

Ind 57,14 Washing facilitios decks

Ind 57.001 Scope, (1) The requirements of this chapter shall apply
to all apartment buildings, row houses, rooming houses, hotels, dormi-
tories, convents, monasterics, hospitals, children’s homes, homes for
the aged and infirm, nursing homes, convalescent hospitals, convales-
cent homes, asylums, mental hospitals, jails, and other places of
abode or detention, except as provided in seetion Ind 57.25 (2).

(2) By place of abode is meant a building or part of a building,
such as apartment building, row house, ronming house, hotel, dormi-
tory, convent, hospital, as follows:

(a) Oceupied as a vesidence of 3 or more families living independ-
ently or oeccupied by 2 such families and used also for business
purposes, or

(b) Occupied for sleeping or lodging purposes by 3 or more persens
not members of the same family.

(3) By place of detention is meant a building or part of a building
used as a place of abode and wherein persons arve foreibly eonfined,
such as asylums, mental hospitals, and jails.

Note: The attorney general has ruled that all persons committed to an
insane asylum by court order come within tho meaning of the words “torcibly
conflned”, Also that the words “forcibly confined” apply to all persons con-
fined without their consent.

Ind 57.01 Class of construction. (1) Ali places of abode which are
more than 3 stories in height shall be of fire-resistive construction as
specified in section Ind 51.001,

(2) All 3 story places of abode, other than hospitals and places of
detention, shall be at least of ordinary construction as specified in
section Ind 51.02, except that a 38 story apartment building which
will accommodate not more than one family on each Aoor and a 3
story hotel or rooming house which will accommodate not more than
6 persons on each floor may be of frame construction as specified
in section Ind 51.03, except as provided in section Ind 57.02.
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(3) All places of detention and all hospitals of 3 or more stories
shall ba of fire-resistive construction as specified in scetion Ind 5100l

Ind 57.02 First floor fire-resistive. {1) In 3 story buildings, except
those having not more than one family on each floor, the first floor
and its supports shall be of not less than 3-hour fire-resistive con-
struction as specified in section Ind 51.06, except that in a 3 story

. apartment house which will accommodate not more than 4 families,

or a 3 story hotel or rooming house which will accommodate not more
than 30 persons, above the first story, the basement ceiling shall be
of not less than one-hour fire-resistive construction as specified in
gection Ind 51.06 or shall be protected by automatie sprinklers as
specified in section Ind 51.23.

(2) Spaces between floor joists, below or above stud partitions
where the studs extend through one or more stories, ghall he fire-
stopped. .

Ind 57.03 Garage and business separation. (1) In every bujlding
in which a lower story is used for garage purposes, the ceiling over
the garage shall be of unpierced 4-hour fire-resistive construction
as specified in section Ind 51.06. Stairways from garages leading to
the upper stories shall be separated from the garage area with walls
of 4-hour fire-resistive construction as specified in section Ind 51.03,
with openings protected as specified for special occupancy separation,
gection Ind 51.08.

(2) In a building more than 2 stories in height where the lower
story is used for business purposes, other than the hazards listed in
Chapter 57 of this code, the ceiling over the lower story shall be of not
less than one-hour fire-resistive construction as specified in zec-
tion Ind 51,06,

Ind 57.04 Corridor and dividing partitions. (1) All 3 story places
of abode which have more than one apartment or 8 rooms on any
floor, shall have the public passageways enclosed with partitions of
not less than one-hour fire-resistive construction as specified in see-
tion Ind 51.05. If there is more than one apartment on any fnor,
such apartments shall be separated by such partitions. If there are
more than 8 rooms on any floor, they shall be divided by such par-
titions into groups of not more than 8 rooms each.

'(2) Deors in such corridor partitions may be solid slab doors, 1%
inches in thickness, and need not be self-closing.

Ind 57.05 Court walls. The walls of courts and similar interior
shafts for light and air shall be of not less than 3-hour fire-resistive
construction as specified in section Ind 51.05, except that when the
building is permitted to be of ordinary construction, the court walls
may be of one-hour fire-resistive construction. ’

Ind 57.06 Yards. (1} Behind every apartment house, the rear of
which does not abut on an alley or street, there shall be 3 yard across
the entire width of the lot, open and unobstructed from the ground
to }Ehe sky. The width of the yard behind a 2 story building shall be
either:
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(a) At least 5 feet of unobstructed width; or

(b) At least 10 feet from the rear lot line to the building line, of
which at least 3 feet shall be uncbstructed, and the remainder may
be occupied by an open (or screened) porch.

{2) For apartment houses of more than 2 stories, the unobstructed
width of the entire yard shall be increased one foot for each additional
story, except in the case of corner lots,

{3) No apartment house shall be placed behind any other building
unless there is at least 50 feet between the buildings.

Ind 57.07 Number, location and type of exits. (1)} There shall be
at least 2 cxits accessible from cach veom or apartment by means of
stairways, ramps or horizontal exits, The number and location of such
oxits shall be such that in case any cxit or passageway is hlocked at
any point, some other exit will still be accessible through public
passageways from cvery room or apartment, except that in five-
resistive buildings a total arca of not more than 1200 squave feet
may be placed between an oxit and the end of the building, and ex-
cept in 2 story buildings where there are not morve than 2 apartiments
on the second floor, one exit may be through the adjoining apartment
provided a connecting door containing a glass panel is provided in
the partition separating the 2 apartments. The loek or locks on such
doors shall be of a type which can he unlocked from either side with-
out the use of a key.

(2) Exits shall be distributed so that the entrance to each room
or apartment will be not more than 50 feet distant from an exit,
measuring along public passageways, if in a building of non-fire-
resistive construetion, or 75 foet in a Arve-resistive building.

(3) At least one-half of the required exits, in buildings of more
than one story, shall be stairways as specified in scetion Ind 51.16,
The remaining exits shall be either stairways, or horizontal exits; or
fire escapes may be used as exits from floovs which are not morve than
40 feet above grade if they are placed uwainst blank walls. Every
building which accommodates more than one family, or 8 persons,
above the second story shall have at least 2 stairways,

(4) Apartiment huildings 3 stories or less in height whose floors
and supporting members are of not less than 2-hour fire-resistive
construction, as specified in section Ind 51.06, and which have a plan
so arranged that not more than 2 ocecupancies on any floor make use
of a common stairway, may be constructed with one common stairway
as a single exit, provided the walls between occupancies and those
enclosing the stairway are of 2-hour fire-resistive construction as
specified in section Ind 51.05. In this case, the stairways must be of
not less than 2-hour fire-resistive construction, must lead directly to
the outside and have all interior openings protected by approved fire-
registive doors as specified in section Ind 51.09.

(5) Where a jail or other place of detention wherein persons are
forcibly confined is located on the upper floors of a court house or
office building, at least one of the exits from the jail shall be a
separate smokeproof stair tower leading directly from the jail sec-
tion to the outside at atreet grade. This stairway shall serve only the
jail area and there shall be no doors opening inte it from the office
or court house section of the building.
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Ind 57.08 Aggregate width of exits. The aggregate width of exits
shall be as provided for in section Ind 54.04.

Ind 57.09 Exit doors. Exit doors shall be as specified in section Ind
51.15; except that a door which is used by not more than 6 families,
or 40 persgons, shall be not less than 3 feet wide and shall not he
required to open outward.

Ind 57.10 Passageways. Every public passageway leading from an
exit shall be at least as wide as the required width of suech exit,
Every public passageway leading to an exit shall be at least 3 feet
wide. The required width shall be kept clear and unobstructed ag all
times.

Ind 57.11 Lighting of exits. In every building which accommodates
more than 4 families, or 30 persons, and in every building which
accommodates transients, the public passageways and stairways and
exit doors shall be illuminated from one hour after sunset to one hour
before sunrise. This illumination shall include lights at all intersec-
tions of passageways, at al] exits, and at the head, foot and landing
of every stairway. The lights at emergency exit cdoors shall be red
lights and shall be accomipanied by a sign bearing the word “exit”

or “out”, in plain letters.

Ind 57.12 Enclosure of stairways and shafts, (1) In 3 story build-
ings all stairways shall be enclosed as provided in sections Ind 51.17
or Ind 51.18, with one-hour fire-resistive partitions, as specified in
section Ind 51.05, or better, unless the building ig either of fire-
resistive construction or equipped throughout with automatic sprink-
lers. The doors may be omitted in the stories above the bascment in
one stairway enclosure. In all 3 story buildings accommodating more
than 2 families, or 15 persons, above the first story, all basement
stairways shall be enclosed with 2-hour fire-resistive partitions as
specified in section Ind 51.05.

{2) In buildings more than 3 stories in height, all stairways shali
be enclosed with 2-hour fire-resistive partitions, as specified in scetion
Ind 51.05, except that one stairway may be unenclosed in the first and
second stories, provided such staivway Joes not lead to the basement.

(3) In all buildings more than 2 stories in height in which the first
story is used for bhusiness purposes, at least one stairway shall be
enclosed in the first story with an unpierced wall of 2-hour fire.
resistive construetion, as specified in section Ind 51.05, and such stair-
way $hall not conneet with the basement.

(4) Every elevator shaftway, dumbwaiter shaftway, elothes chute,
wagte paper chute, pipe shafts and other similar vertical shafts in
buildings more than 2 stories in height shall be enclosed with 2-hour
fire-resistive partitions, as described in section Ind 51.05, except that
for 3 story buildings, one-hour fire-vesistive partitions may be used
where the enclosure does not pass through a business portion. In all
cases the basement enclosure shall be of not less than d4-hour fire-
resiative construction.

Ind 57.13 Toilet reoms, (1) Every apartment shall have a water-
closet in & bathroom’ or separate compartment, except that where
there are apartments consisting of not more than 3 rooms, there shall
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be at ledst one water-closet for every 2 such apavtments. All other
buildings in this classification shall have at least one water-closet for
every 10 persons or fraction thereof.

(2) Occupants of rooms with private water-closets shall not be
considered in ecounting either the number of persons or the number of
fixtures,

(3) Water-closets and urinals, and the pipes connected therewith,
shall be protected against freczing as provided in section Ind 52.61.

History: (1} (2) (1) am. Register, June, 1956, No. 6, eff, 7-1-%6.

Ind 57.14 Washing facilities, In every building of this classification
where water gupply is available or can be made available, there shall
be at least one sink or wash bowl in connection with each toilet fix-
ture. In apartment houses there shall be such a sink or wash howl
in each apartment.

Ind 57.15 Repairs. very building of this classification, and all
parts thercof, shall be kept in good repair and the roof shall be
maintained to prevent leakage. All rainwater shall be so drained and
conveyed therefrom to prevent dampness in the walls and ceilings.

Ind 57.16 Cleanliness. Every building shall be kept clean, and shail
also be kept free from any accumulation of dirt, filth, rubbish,
garbage, or other matter in or on the same or in the yards, courts,
passages, areas or alleys connected with or belonging to the same.

Ind 57.17 Size of rooms, Every sleeping room shall be of sufficient
size to afford at least 400 cubic feet of air space for each occupant
over 12 years of age, and 200 cuhic feet for each occupant under 12
years, exeept that a minimum of 150 cubic feet may be provided for
infants in hospital nurseries. No greater number of occupants than
the number thus established, shall be permitted in any such room,

Ind 57.18 Basement rooms. (1) No living or sleeping room shall
have its floor level helow the adjoining yard, court, alley or street
gzrade.

v {2) No rooms wherein persens arve foreibly confined shall be located
in a basement.

ind 537.19 Windows. The outside windows in every sleeping or
living room shall have a total sash area of at least one-tenth of the
foor area of the room, but not less than 12 squure fect. The top of
at least one such window shall be not less than 6!z feet above the
ﬂl::grl,1 and the upper half thereof shall be made so as to open the full
width.

Ind 57.20 Iselation of fire hazards, (1) All boiler and furnace
rooms, including fuel. rooms and breeching, ali laundvies, drying
rooms, carpenter shops, paint shops, and other hazardous work rooms
und storage rooms in all buildings accommodating transients, and in
hospitals, asylums and other places of detention, shall be enclosed
with a d4-hour fire-vesistive enclosure as specified in sections Ind
51.05 and Ind 51.06. All openings shall be protected by self-closing
fire-resistive doors as specified in section Ind 51.09.

{2) In all other buildings under this classification, such rcoms shall
be enclosed with a 2-hour fire-resistive enclosure as provided in sec-
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tions Ind 51.05 and Ind 51.06, or better, except as otherwise provided
in this section.

(3) In apartment buildings not more than 2 stories in height, such
rooms shall be enclosed with a one-hour fire-resistive enclosure as
specified in sections Ind 51.05 and Ind 51.06, or better, except as
provided in paragraph 5 of thig section,

(4) In one story buildings having a floor arvea of not more than
3,000 square feet and 2-story buildings having a floor area of not
more than 1,500 square feet per floor which are used for business
purposes and alse accommodate not more than 2 families, such rooms
shall be enclosed with a one-hour fire-resistive enclosure, as specified
in sections Ind 51.05 and Ind 51.06, or better.

{5) The enclosure for the heating plant may be omitted in apart-
ment buildings not more than 2 stories in height and having not
more than 2 apartments on a floor and in rooming housecs not more
than 2 stories in height and having not more than 8 living or sleeping
rooms on a floor, provided no part of the building is used for business
purposes and all interior basement stairways are enciosed with a
one-hour fire-resistive enclosure as specified in sections Ind 51.07
and Ind 51.06, or better. See section Ind 57.25 for exception for row
house installations.

Exception: Gas fired space heaters may be used in private apart-
ments and in guest rooms in motels or tourist courts without an
enclosure if approved by the industrial commission. Space heaters
fired with liquid fuel may be used without an enclosure in motels
and apartment buildings not more than one story in height.

Ind 57.21 Fire protection equipment. (1) Standard first-aid stand-
pipes shall be provided in every building which is morve than 2 stories
high and accommodates 20 or more transients, and in all hospitals,
asylums and other places of detention.

(2) In the above buildings where adequate water supply is not
available, and in buildings acecommeodating less than 20 transients
where first-aid standpipes are not provided, a standard fire extin-
guisher shall be placed on each floor at the head of each stairwav and
at each elevator or group of elevators. )

Ind 37.22 Fire alarm. (1) Every building which accommodates 20
or more persons except hospitals and places of detention shall be
provided with a fire alarm system complying with section Ind 51.24.

(2) .Every hospital which accommodates 20 or more persons shalt
be provided with a fire alarm system complying with section Ind 51.24,
except that chimes or other approved sounding devices shall be ysed
when within heaving distance of the patients. Visual attention com-
pelling devices may be used in hospitals wheve approved by the indus-
trial commission.

(a) A presignal fire alarm system may be installed in hospitals or
hotela where not less than 4 employes are on duty at all times to
respond to fire alarms.

{b) Where presignal systems are installed, it is recommended that
the fire depariment be cailed immediately after the prealarm signal
is received.

(3) This order applies to buildings now in existence and to build-
ings hereafter constructed.

1-.2-66
Buliding Code

£38



C

WISCONSIN ADMINISTRATIVE CODE 135

l_l'ld 57.23 Scuttle. Every buiiding more than one story in height
which accommodates more than 4 families, or 30 persons, shall have
a permanent means of access to the roof from the inside. The opening
shall be not less than 20 x 30 inches and there shall be a permanent
ladder or stairway leading thereto.

Ind 57.24 Directions for escape, (1) In every room liable to be used
by transients, a notice shall be conspicuously posted giving complete
and plain directions for reaching at least 2 exits.

(2) In addition to this, a red exit light shall be provided over cach
eXit on every floor,

Ind 57.25 Row house, (1) DEFINITION, A row house is a place of
abode not more than 2 stories in height, arranged to accommodate
3 or more attached row dwelling units in which cach dwelling unit is
separated from the adfoining unit by an unpierced vertical occupaney
§epa1‘ation of not less than one-hour fire-rezisiive construction, extend-
ing from the basement or lowest floor tn the under side of the roof
boards,

(2) REQUIREMENTS. (a) liach dwelling unit shall have separate
entrances and exits leading directly tu the outside,

(b) Heating ducts may he installed in the space between studs
in the occupancy separation wall |owvided all such duets are covered
with 1§ inch corrugated ashestos uc the equivalent protection. Heating
(lu(;‘:s shall not be instalicd haes 1o back in the occupancy separation
wall,

(e) Where wach lvire unit has a separate heaiing system, the

plied with.

(d) Euach living unit shall have aecess to the attic from the inside
by mieans of an opening not less than 20 x 30 inches located ahove
the stair landing on the second floor, but the other provisions of
section Ind 57.238 need not be complied with.

HAZARDOUS OCCUPANCIES

Ind 57.50 Garages. (1) DrriNitioNs. (a) A garage is o huilding,
or part of a building, which accommodates or houses self-propelled
vehicles. For the purpese of this code the term vehiele includes land,
ai¥ and water vehicles.

(b) A private garage is one used in connection with a private
residence for the purpose of housing self-propelled vehicles owned by
the occupant of the rvesidence and used only for personal ov family
service,

(2) CONSTRUCTION REQUIREMENTS. (a) All garages, except private
garages, which are more than 500 square feet in area shall have walls
and roof of ordinary construction, as specified in section Ind 51.02,
or better, and all floors of vehicle storage rooms, salesrooms, and
repair shops shall be of not less than 4-hour fire-resistive construction,
as specified in section Ind 51.08, Exceptions: 1. A garage not more than
one story in height and 2,000 square feet in area may have walls
and roof of frame construction if located at least 100 feet from any
other building or boundary line between premises,
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2. A hangar for the storage of not move than one airplane or a
boat house for the storage of not more than one motor boat may he
of frame construction if located at least 15 feet from any property
line or other building.

(b) All walls, or parts of walls, nearer than §5 feet to a boundary
line between premises or to any other building shall be unpierced;
all walls, or parts of walls, nearer than 10 feet, but not nearer than
5 feet, to & boundary line between premises or to any other building
shall have all openings therein protected by menns of fire-resistive
doors and windows as specified in sections Ind 51.09 and Ind 51.10.

{¢) Where a garage, other than a private garage, is built in con-
nection with a building used for other purposes, it shall be separated
therefrom by meansa of unpierced 4-hour fire-resistive walls, as
specified in section Ind 51.95, and unpierced d4-hour fire-resistive
floors above and below as specified in section Ind 51.06. Stairways
from garages leading to upper stories shall be separated from the
garage area with walls of 4-hour fire-resistive conalruction as spoci-
fled in section Ind 51.05, with openings protectud as apecified for
special occupancy separation, section Ind 51.08, FKxception: 1. Where
a fire station is incorporated within a municipal or similar com-
munity building, connecting door openiags will be permitted if pro-
tected with fire-resistive doors as specificd in section Ind 51.09.

(d) Where a garage which is less than 500 square feet in arca
is built in connection with a public huilding or place of employment
under this code, the garage shall have walls and ceiling of not less
than one-hour fire-resistive consliuction as specified in sections Ind
51.05 and Ind 51.06, and the openings to adjoining parts of the
building shall be protect:d by means of fire-resistive doovs as specificl
in section Ind 51.09.

(3) FIRE PROTECTION. Boilers, furnaces and all open flame wquip-
ment within garages shall be effectively sepavated from other areas
by rot less than 2-hour fire-resistive walls, floors and ceilings as
specified in sections Ind 51.05 awd Ind 5106, Such enclosures in
hasements shall have no openings into other basement aireas. All
stairways leading to such basement enclosures from the first floor
shall be enclosed on the first floor with not less than 2-hour fire-
resistive construction as specified in sections Ind 51.05 and Ind 51.08,

.and the opening.thereto protected with a fire-resistive door as speci-

fied in section Ind 51.09.

(4) Fioor pirs, There shall be no pits or other depressions in the
floor of any garage area, except that this requirement shall not apply
to the shallow depressions formed to secure floor drainage, nor to
cateh basins installed in compliance with the provisions of the plumhb-
ing code issued by the state board of health, nor to floor openings
for access to reguiar basements.

(a) This will permit service openings in the floors of zarages or
service stations provided that the area helow can be classed as regular
basements and are ventilated in accordance with the requirements of
the heating, ventilation and air conditioning code.

Ind 57.51 Filling stations; buildings and structures, (1) DuFing-

; TioNg. (a) By filling station is meant one or more pumps, tanks, and
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other pieces of equipment used in the storage and dispensing of liquid
fuels and arranged for the sale of such liquid fucls to the public.

{b)} By dispensing area is meant any area within 15 feet of any
pump or other dispensing equipment.

{c) By bascment or open space under a Hoor or dispensing arep
is meant any space that does not have an outiet at its lowest levei,
at or above grade.

(2) Consrructiny. {a) All buildings having a service space of
more than 500 square feet in area designed to accommodate motor-
driven vehicles, and all other buildings erected within 15 fect of the
dispensing equipment shail he of ordinary construction, as specified
in section Ind 51.02, or hotter, except where canopics are provided
over the dispensing equipment, such canopies shall be of incombustible
construction througheut. Nn pumps or other dispensing equipment
serving liquid fuel to the public shall be located within or under any
occupied part of any building or structure.

(b) Buildings not more than one story in height and not excecding
500 square feet in area may be of frame construction if located
at least 15 feet from dispensing cquipment and 10 feet from the
boundary lines between premises and from other huildings on the
same premises,

{¢) Buildings more than 500 squarc icet in area used as office
buildings exclusively, or in conncetion with other non-hazardous
occupancies may be of frame construetion if not more than one story
in height and located at least 2 feet frum boundary lines between
premises, from other buildings on the same premises and from the
dispensing equipment.

{d) Al walls, or paris of walls, in buildings under (a) which ave
nearer than 5 feet to . boundary line between premises or to any
other building shall be unpicreed; all walls, or parts of walls neaver
than 10 feet, hut not neaver than 5 feet, to a houndarvy line between
premises or to any other building shall have all openings therein
protected by means of fire-resistive doors and windows ag specified in
sections Ind 51.0% and Ind 51.10.

(e} The main floor level of any building ereeted within 15 feet
of equipment used to dispense liquid fuel shall not be below the level
of the driveway or grade at such equipment,

(f) There shall be no basement or other open spaece under the
floor of the dispensing area outside of the building, There shall be no
basement or other open space under the floor of any filling station
building, unless:

1. The main floor level is at least 6 inches above the driveway
or grade at the dispensing equipment, and

2, There is no outside door, window or other wall opening to such
under floor space, except fuel chutes or other similar vertical open-
ings having a tight-fitting cover, with the bottom of such opening
at least § inches above the driveway or grade at the dispensing
equipment. .

3. The floor and enclosure of the under floor space is of 4-hour
fire-resistive construction as specified in sections Ind 51.05 and Ind
51.06,

4. The under floor space is effectively vented by gravity means.

Note: For requiremments applying to floor pits, see section Ind 57.50.
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Ind 57.52 Automobile tire or battery shops. (1) Any building, or
part of a building, in which tires are repaired or fitted to vehicles
shall be constructed, equipped and maintained as a garape under
section Ind 57.50.

(2} Any building or part of a building, in which electric storage
batteries are charged, repaired, or are installed in vehicles shall be
constructed, equipped and maintained as a garage under section Ind
37.50,

Ind 57.53 Automobile parking decks. (1) DEFINITION. For the
purpose of this code, a parking deck is an unenclosed or partially
enclosed structure used for the parking or storage of self-propelied
vehicles, which are driven into the structure and nre parked under
their own power with no facilitics for the repaiving of such vehicles.

(2) CONSTRUCTION REQUIREMENTS {(a) Parking decks may be
erected without enclosing walls exeept that unpicrced enclosing walls
of not less than 2-hour fire-resistive vonstruction, as specified in
section Ind 51.05, shall be provided on all sidrs which are located less
than 10 feet from the boundary line hotween premises or from any
other building.

(b) Parking decks of 4-hour fire-resistive construction shall not
be limited in height or in floor area.

{¢) Parking decks more than 5it feet in height shall have floors
and supporting members of 2-hour fre-resistive construction or better.

" Such structures shall not exceed 76 feet in height or 30,000 square

feet in area.

(d¢) Parking decks of unprotected incombustible construction shall
not exceed 50 feet in height or 20,000 square feet in area. This area
may be increased to 25,000 square feet where the structure faces
2 streets and to 30,000 square feet where it faces 3 or more streats.

{e) A continuous wheel guard not less than 10 inches in height
shall be provided on all sides of the structure on all floors.

(f) A guard rail not less than 3 feet 8 inches in height and having
an intermediate rail at mid-height and a toeboard at least 6 inches
high at the base, or the equivalent, shall be provided on all open sides
of the structure on each floor,

{g) All parking decks and parts thereof shall be designed and
constructed to support the following minimum superimposed live
londs in pounds per square foot of horizontal avea, in addition to the
dead load:

Pornds

Per Square
Passenger Cars Only Fuot
Top floor e 80
First floor 81
Intermediate floors _ . .. o
Ramps oL "8
Bitsses and Trucks
All floor and ramp areas - ____ . ____ 8000 pound axle load in any

possible position or 80 pounds
per square foot, whichever
produces the greater stress.

itistory: Cr. Register, June, 1936, No. 6, oft, T-1-66: cr. () (g), Register,
August, 1957, No. 20 eft, 9-1-57.
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