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Chapter Ind 50
SCOPE OF BUILDING CODE

ind 50.001 New bulldings and ad- Ind 50.04 Local regulations
ditions Ind 50,10 Approval of plans and

iud 50.01 Alterations apecifications

Ind 5642 Change of use Ind 50.11 Evidence of approval

Ind 60.03 Exemptlon from ecode fnd 50,12 Approval of materials,
requirements methods and devicea

Ind 50.001 Application, (1) NEW BUILDINGS AND .V\DDITIONS."]_:'hiS
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 (October 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 affects 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-
structural changes or minor repairs necessary for the maintenance of
any building or structure,

Ind 50.02 Change of nse, (1) When the use of a building or strue-
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 this 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 made 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 sheda used exclusively for construc-
tion purposes, not exceeding 2 stories in height, and not used for
living quarters,

Ind 50.04 Local regulations, This code shall not limit the power
of cities, villages and towns to make, or enforce, additional 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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2 INDUSTRIAL COMMISSION

ENFORCEMENT

ind 50,10 Approval of plans and specifications, (1) Complete plans
and specifications for all buildings and structures in the following
class fizations 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 instruetion.

(¢) Apartment buildngs, hotels and places of detention.
{(d) Hazardous occupancies. _

{e) Factories, office and mercantile buildings.

(2) The submission of plans and specifications for factories, office
and mercantile buildings containing less than 50,000 cubic feet total
volume is 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 plans shall be submitted in triplicate and work shall not be
started until plans sre approved. The following data shall be a part
of, or shall aceompany, all plans submitted for approval.

(a) The location and grades of adjoining streets, alleys, lot lines
and any other buidings on the same lot or property.

(b) Name of owner.

(¢) Intended use or uses of all vooms, and the number of persons
to be accommodated 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 caleulations fer slabs, beams, girders and columns.

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

(5) This order shall apply to additions and alterations, as well as to
new buildings, and shall alse apply to all cases where there is a
change of oceupaney or use of a building.

(6} In eities where plans are examined, and building permits are
issued, by a city building official in a manner approved by the indus-
trial commission, additional approval by the industrial commission
is not required,

{(7) This order shaH not apply to sanitary appliances, such as water
supply and sewage disposal systems, chemical and septie toilets, and
gimilar 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 provisions of this
code, except with the written consent of the approving official,

(a) The approval of a plan or speeification is not to be construed
ag the assumption of any respensibility 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 plans
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
construction, 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 issued 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 ecommission.
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Chapter Ind 51
DEFINITIONS AND STANDARDS

Ind 51.001 Flire-resistive con- Ind 51.10 IMire-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 51.13 Basemzant; firat floor;
Ind 51.03 Frame construction nuinber of atories
Ind 51.04 Fire-resistive stand- Ind 561.14 Street; alley; court
ards; structural mem- Ind 51.15 Standard exit
bers Ind 51,18 Stalrways
Ind 51.06 Fire-resistive staund- Ind 51.17 Smokeproof stair tower
ards; walls and parti- Ind 51.18 Interior enclosed stair-
tions way
Ind 51.08 TFire-resistive floor 1Ind 51,19 Horlzontal ecxit
construction Ind 51.20 F'ire escapes
Ind 51,07 Fire-retardent roof Ind 51.21 Standpipes
coverings Ind H1.22 Fire extinguishera
Ind 51,08 Occupancy separations Ind 51.23 Automatic sprinklers
Ind 51.09 Fire-resistive doors Ind 51,24 Fire alarm saystems

Ind 51,001 Fire-resistive construction, (1) A building is of fire-
resistive construction 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 construetion, 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
construction.

(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 #re-resistive protection for
columns, beams and girders and 3-hour fire-resistive protection for
floors, for all buildings more than 8 stovies or 85 feet in height;
and with not less than 38-hour fire-resistive protection for columns,
heams and girders and 2-hour fire-resistive protection for floors,
for ail 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.

{6) All reinforced concrete columns, beams and girders ghall be
thoroughly five-protected with 4-hour fire-resistive protection, and all
floors, joists and slabg 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 section Ind 51.04. '

{7) Floor construction shall consist 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 85 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
all of such sheathing is more than 25 fest distant from any floor.
balcony 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 voof 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
51.19, Ind 5120 and Ind 52.01.

(11} Projections from the building, including bays, oviels, 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,

History: 1-2-56; am. (2): (2)(a): i (3){n); Reglster, June, 1956,
No. 6, eft, 7-1-56.

,

~2~58
Building Code

SWE;




WISCONSIN ADMINISTRATIVE CODE 7

" Ind 51.01 Mill construction. (1) In & building of mill construction
the structural frame shail consist of steel or irom which shall be
fire-protected, of reinforced concrete, of masonry, 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 51.06, 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 lesg 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.

(8) All wood columns in the structural frame shall be directly
superimposed, one above the other, and shall be provided with steel or
cast 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 ghall be less than § inches nominal in its
leaat dimension, and no beam, girder or joist shall be less than 6
inches nominal in its least dimension nor less than 45 square inches
in cross-sectional area, In no case shall masonry or reinforced con-
crete be supported on wood construction except tile or concrete floor
finighea not more than 3 inches in thicknesa.

(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, as specified in gection Ind 51.04.

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

{6) Wood floor econstruction shall be of tongued and grooved, or
splined lumber not less than 3 inches nomijnal 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 &
floor not lesg than 4 inches nominal thicknesas,

(7) Roof construction shall be as specified for floors, 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

1-2-66
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shall be of 2-hour fire-resistive constiuction as specified in section Ind
51,06, 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-
struction specified in section Ind 51.001.

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

Historyy 1-2-58: am. (2} (2){n}; Register, June, 1356, No. 6, «0,
7156,

Ind 51,02 Ordinary construction, (1) A building is of ordinavy con-
atruetion if all enclosing walls are construeted of incombustible mate-
rial, and the roof has a fire-retardent covering as specified in section
Ind 51.07,

(2) The structural framework shall be of steel, iron, reinforced con-
crete, masonry or wood. Five-protection of steel, iron or wood struc-
tural membera 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 five-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 floor construction ahove a basement, if of metal
or wood, 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 shall be
protected by a ceiling of one-hour fire-vesistive construetion as speci-
fied in section Ind 51.06, unless otherwise provided under occupancy
requirements.

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

(5) Bays, oriels and similar projections from the walls shall be
constructed 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 51.06,

Ind 51.03 Frame construction. (1} A building is of frame con-
struction 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) MiNI-
MUM THICKNESS IN INCHES FOR VARTIOUS FIRE-RESISTING MATERIALY

1]
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WISCONSIN ADMINISTRATIVE CODE . ]

MINIMUM THICKNESS IN INCHES FOR VARIOUS
FIRE-ILESISTING MATERIALS

Minimum ‘Thicknesa of Material

e Browerad” | e Teneg Mater e Reatativa Boriodn ™°
4 Hr. 8 Hr. 2 Hr. 1 Hr,

Concrete 2 2 134 1
Stee) or Cast Iron | Gunite 2 1% 1 ¥

Columns: All
Membersof Pri- | Brick of Clay, Shale, Concrete or
mary Trusses o¢ Sand Lime All Spaces Filted 344 3y 2y 2y

Primary Girders.
Clay Tile or Haydite ar Waylite
or Concrete Dlock or Gypsum |
Black or Poured Gypsum. All |2'Thick-
Spaces Filled, Metal Tien in nessos
orizontal Joints. 2 Inches 4 2 2
Each
Portland Cement Plaster on l}'is
Metal Lath ———— ——- with 1
alr apace
Clay Tile, Find Const. have lass .
than 267 voids with all Spaces 134 18
Filled and Motai Tles tn Hord | 83 3% No No
zontal Jolnts Filling | Filling
Concrets 2 2 134 1
Gunlte 2 14 1 u
Webn and Flanges | Brick of Clay, Shals, Concrete or
of Steel Beamu Sand Lime 24 25 b1 2y
and Secondary
Girders Clay Tile, Concrate Block, Gyp-
sum Bloek or Poured Gypsum 2 2 2 2
Metal Lath and Gypwum or Port-
land Cement Plaster ... |..o.ooo. 144 1

Relnforeing Steel in
Columns, Beans, | Concrete b3:1 134 134 1
Girders& Trusees

Reinloreing Rteel in
Rainforeed Con= | Concrets 1Y 371 i M
erels Joints

Reinforcing Steelln
Reinforced Con- | Concyeta 1 1 “ X
erete Slaba

Reinlorcing Steal In
Reipforced Con- | Gypsum 1 3 ¥ %
crete Slabe

(2). CoNCRETE, Concrete shall have a coarse aggregate of limestone,
calcareous gravel, traprock, blast furnace slag, burat clay, burnt
shale or other coarse aggregates containing not more than 65% of
siliceous material such as granite, sandstone, chert, flint or quartz.

(3) APPROVAL OF OTHER 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 laboratory in sceordance with the requirements of the "Stand-
ard Specifications for Fire Tests of Building Construction and Mate-
vials” (C19-33) of the American Society for Testing Materials, shall
be accepted for specific ratings in addition to those prescribed in
this geetion.

1-3-56
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10 INDUSTRIAL COMMISSION

Ind 51.05 Fire-resistive standards; walls and partitions.

Waull Construction

Atiniium Thickucss in Inches,
Faca to Face

4 Ur. 3 Hr, 2 Hr, 1 Hr,
Solid Brick, Load Bearing, Unplastered 8 [} 8 ]
Solid Brick, Non-load Beating, Unplastered 8 8 4 4
Solid Brick, Load Bearing, Plastered Two Sidea 8 8 8 8
Solid Brick, Non-Load Bearing, Plastered Twao Sides 8 ] 4 4
Hollow Clsy Tile, Load Beatlng, Unplastered 12 12 ] 8
£-Cell 3-Cell A-Call 2-Cell
Hollow Clay Tile, Non-Load Bearing, Unplastered 12 3 i1 4
4-Cell | 3Cell | 2-Celt | 1-Cell
Hollow Clay Tls, Load Bearing, Plastered Two Sidea 12 a 8 a .
3-Celt 3-Cell 2-Cell 2-Cell
Hollow Clay Tile, Non-Load Bearing, Plastered Two 12 8 4 ]
Sides 3-Cell 3-Cell 1-Cell -Cell
Conerete Block, Load Bearing, Unplaaterad 12 12 8 8
Conerats Block, Non-Load Bearing, Unplastered 12 | 1 P ‘
Concrete Block, Load Bearing, Plastered Two Sldes 12 & B B
Conerete Block, Non-Load Bearing, Plastered Twe
Sides 12 . i 3
Solid Plain Concrete, Load Bearing g 8 _8 - 8
Solid Plain Conerete, Non-Load Bearing 3 6 4 4
8olid Rainforced Concrete, Load Benring 6 5 4 4
Solid Rainforced Concrete, Non-Load Bearing [ 5 4 3
Solid Gypsum Bleck, Non-Load Bearing, Unplastered ) [} 3 3
Solld Gy!nuru Block, Non-Load Bearing, Plastered
Two Sides ] 4 3 3
flollow Gypsum Block, Non-Load Bearing, Un-
plaster L 8 4 4
Hollow Gypsum Block, Non-Load Bearing, Plastered
Two Sides. . i e s 8 8 4 4
Solid Cement or Gypsum Plaster on Metal Baze,
Non-Load Bearing . R 2 2
Hollow Pertitions, Lath and plaater shall have a mini-
mum thickness of 34 inch. Lath mny be of metal or
Y inch perforated gypsum, If constructed of wood
studs, they shall be fire-stopped. I .. en [

(2) Other muterials, nesemblies and thicknesses of

necessary

strength and durability for the use intended and which have success-
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 specific
ratings in addition to those prescribed in this section,

{8) Thicknesses ng egtablished in this section shall be construed as
establishing minimum requirements for fire-resistance and shall not

1-2-58
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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 % inch exeept that for hollow partitions the thickness
shall be not iess than 3% inch. Either Portland cement or gypsum
plaster may be used.

Ind 51.06 Fire-resistive foor construction, (1) Fire-resistive floor
construction shall be accepted for the following 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
glabs or arches not less than 4 inches in thickness, or shall consist
of hollow masenry slabs or arches not less than 4 inches in thickness
with a top covering of not less than 2 inches of solid masonry, or shall
consist of steel joists or steel floor construction protected with fire-
resstive materials as tabulated in this section, Except in the case of
steel joisted construction, all reinforeing, tie rods and supperting
structural members in such floors shall be protected with not less
than 4-hour fire-resistive constiuction as specified in section Ind 51.04.

(3} THREE-HOUR CONSTRUCTION, Three-hour fire-resistive floor con-
struction shall consist of reinforced concrete, gypsum or solid masonry
glabs 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 masonry 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 construetion all reinforeing, tie rods
and supporting structural members in such floor constiruetion shall be
protected with not less than 3-hour {ire-resistive construction as
specified in section Ind 51.04,

(4) Two-HOUR CONSTRUCTION. Two-hour fire-resistive floor con-
struction shall consist of reinforced concrete, gypsum or salid
masonry slabs or arches not less than 2% inches in thickness, or
shall consist of hellow 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-resistive matevials as tabulated in this section. Except
in the case of steel joisted construction all reinforeing, 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.

(h) ONE-HOUR CONSTRUCTION, One-hour fire-resistive floor con-
struction ghall consist of reinforced conecrete, gypsum or golid masonry
alabs not less than 2% inches in thickness, or shall consist of holliow
masonry slabs or arches not less than 3 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 protected with fire-resistive materials as tabulated in this
section, or shall consist of wood joisted construction with a double

1-2-58
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12 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 14 inches thick) and
with a fire-vesistive ceiling as tabulated in this section, secuvely fas-
tened to or suspended from the under side of such joists, except that
the metal lath and plaster ceiling shall not be required below the
lowest floor joist over unusable space.

{6) Except in the case of steel joisted construetion, all reinforcinge,
tie rods and supporting structural members shall be protected with
not less than one-hour fire-resistive construction as specified in see-
tion Ind 51.04.

(TYMINIMUM PROTECTION FOR METAL AND WOOD JUISTS BASED ON
TIME PERIODS FUR VARIOUS INSULATING MATERIALS

MINIMUM IP'ROTECTION FORR METATL AND WOOD JOTSTS BASIEED ON
TIME PERIODS FORR VARIOUS INSULAVIING MATERIALS

Minimum thickneas of matertal in

Jolyis to be Protected lasutating Materiul inchea {or the lollewing lite-resistive
materials

i1 H:-. 3 Hr, 2 Hr. 1 Hr,

Ceillng protection of Moetal or wirelath and gyp-
atee| joiety, where in- sum ot Portlend eement
cambiustible slab not plaster, concrets, burned 2 13 ] [
legs than 234 in, thick clay products or gypsuwin :

iaplaced above
Gunite 143 1 M L

Metal or wire lath and gyp
sum or Pourtlund cement

Ceillng protection of plaster. dain. perforated
wood joists with dou- gypsum lath, }gin. gypsum
ble floor on top plagter, joints reinforced !

with 3 in. widealripa of
metal lath,

(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 1% inch less
than required in the tabulation contained in this section for flat ceiling
protection, but no thickness shail be less than *y inch minimum pro-
tection of metal and wood joists.

(9) In any reinforced concrete Hoor construction which includes a
nietal lath and cement or gypsum plastered ceiling on the under side,
not lesa than % inch thick, the required slab thickness may be re-
duced % ineh but in no case shall be less than 24 inches thick,

Ind 51.07 Fire-retardent roof coverings. (1) Fire-retardent roof
coverings have no time resistance vatings by governmenta) testing
laboratories. The Underwriters’ Luborvatories 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 roof
coverings have the highest resistance and Class C the lowest,

(2) Roof coverings on buildings of fire-resistive and miil construe-
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.
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(3) The industrial commission will accept roof coverings for dif-
ferent fire-vesistance values as established by, and if installed accord-
ing to, the requirements of the Underwriters' Laberatories,

Note: The Underwrlters' Laboratorles “List of Inspected Materjals” is
obtainable from the Flra Insursnce Rating Burenus and Pire Insurance
Agencles,

(4) The industrial eommission will approve, subject to the provi-
slons of this 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 Occupancy separations. (1} When a building is used for
more than one occupancy purpose, each part of the building com-
- prising a distinct occupancy division shall be separated from any
other occupancy division as provided for under the cccupancy re-
quirements of this code.

{2) Occupancy separations shall be classed as “Absclute”, “Special”
and “Ordinary” and shall apply to both horizontal and venrtical
separations,

(a) An absolute occupancy separation shall have no openings therein
and shall be of not less than 4-hour fire-resistive construction as
specified in sestions 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 51.05 and
Ind 51.06, All openings in walls forming such separation shall be
protected on each side thereof by self-closing fire-resistive doors as
gpecified in section Ind 5109, and such doors shall be kept normally
c'osed. 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 lesa
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 be kept normally closed.

(c) 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 shall be protected by
self-closing fire-resistive doors as specified in gection Ind 51,001 and
auch doors shall be kept normally closed.

Ind 5109 Fire-resistive doors, (1) Fire-resistive doors have no
time resigtance 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
Materials,” listed as Class A, B, C, D and E having varying degrees
of resistance, and suitable for various locations.
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(2) Class A doors, or equal, shall be used for all openings in 3 and
4 hour fire-resistive walls, Class B doors, or equal, shall 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,

Note: The Undarwriters' Laboratories *[ist of Laspected Materlals” fa
obtainnl:ile frem the Fire Insurance Rating Burcaus and Fire Insurance
Companles,

Ind 5110 Fire resistive windows, (1) Windows shall be of a design
approved by the industrial commission for the intended use as pro-
vided under occupancy eclassifications, The term “window” in this
order shall include the frame, sash and ail other parts of a complete.
assembly. Approved wired glass % 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 no
case exceed 84 square feet in area and 12 feet in greatest dimension.
Such windows may be combined in multiple assemblies when geparated
by approved metal mullions, which shall be considered non-bearing.

(3) Individua! glass lights shall not excced 720 square inches in
area, and 54 inches in vertical and 48 inches in horizental dimension.

Note: Tt will be the polley of the Industrial commission to approve, sub-
Ject to the provislons of thia order, any window bearing the {napection mand-
fest of the Underwrlters' Laboratories for the sltuntlon of installation,

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

{2) INSTALLATION. Glass bleck panels shall not exceed 144 square
feet in unsupported area, with a maximum helght 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 1% 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 blosk of smaller dimension,

(e) Provision shall be made in all 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 buildin?) 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 sidewsalk in the rear or alongside

1-2-5¢
Building Code

Lo



WISCONSIN ADMINISTRATIVE CODE i5

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 Boor; number of stories, -A basement is
a story whose floorline is below prade at any entrance or exit and
whosge ceiling is not more than 5 feet above grade at any such en-
trance or exit. The first floor is the floor next above the basement,
or the lowest floor 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 is any public thorough-
fare 30 feet or more in width.

(2) An alley is any public thoroughfare less than 30 feet, but not
less 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 huilding.

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 scctiona Ind 54.08, 65.10, 56.08, 57,09,

(2) Every standard exit door shall swing outward or toward the
natural means of egress {except as below), It shall be level with the
floor, and shall be g0 hung that, when open, it will not block any part
of the required width of any other doorway, passageway, stalrway
or fire escape. No revolving door, and no sliding door except where it
opens onto a stairway enclosure or serves as a horizontal exit, shall
be congidered as 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 lecked, barred, or bolted at any time while the building
i8 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
building or structure.

(2) WipTH, Every required exit stairway, whether enclosed or not,
ghall 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 as 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 divection of travel, Wherever a door opens
onto a stairway, a platform shall be provided extending at least the
full width of the deor in the direction of travel, Fxception:

(a) In apartment buildings net move than 2 stories in height and
having not more than 2 apartments on a floor and in voonling houses,
hospitals, hotels and similar buildings not more than 2 stories in
height and having not more than 6 living ot sleeping rooms on a
floor, such stairways shall not be less than 3 feet wide.

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

(3) HaNpRalLS. All stairways and steps of more than 3 risers shall
have at least one handiyall, Stairways and steps 5 feet or more in
width, or open on both sides, shall have a handrail on each side,
Where only one handrail is vequived it shall be placed on the left
hand side as one mounts 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 fecet nor less than 3 feet 8
inches. Rails shall be not less than 2 feet 6 inches vertieally above the
nose of treads or 3 feet 6 inches above the platform. Railings on open
sides of stairways 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 cutside of buildings and an integral part
theveof, having more than & risers shall have a handrail at each side,
and if the stairway is wove than 50 fect wide, one or more inter-
mediate handrails shall be provided. -

(4) RISERS 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 ¢4 inches, measuring from tread
to tread, and from riser to 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 platform.

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

(b) For stairways to clevated walks, platforms and runways in
places of employment see section Ind 117 of the general orders on
safety issued by the industiial commission.

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

, i{l;ﬁmrn 1-2-56; am (2): (2a); (2b); Register, June. 1856, No. 6, wft,

Ind 51.17 Smokeproof stair tower, (1) A smokeproof stair tower
shall be an enclosed stairway which is entirely cut off from the build-
ing and which is reached by means of open balconies or platforms.
The stairways, landings, platforms and balconies shall be of incom-
bustible material throughout. The enclosing walls shall be of not
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less than 4-hour fire-resistive construetion as specified in section Ind
51.05, and the floors and ceilings of not less than 2-hour fire-resistive
conatruction as specified in section Ind 51.086. ;

{2) The doors leading from the buildings to the balconies and from
the balconies to the stairways shall be fire-resistive doovs as specified
in scetion Ind 51.09, and all openings within 10 feet of any balcony
shall be protected with fire-resistive windows as specified in section
Ind 51.10, or fire-vesistive 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 completely enclosed with walis of not less than 2-hour
fire-vesistive construction as specified in section Ind 51.05, except that
in ordinary or frame buildings and in mill or fire-resistive buildings
not movre than 3 stories in height one-hour fire-resistive enclosures
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 staivway; and such en-
closure shall alse include the passugeway of the firat floor level (if
any} leading from the stairway to an outside door, so as to afford
uninterrupted passage from the uppermost fSoor to such outside door
without leaving the enclosure.

(3) If windows are 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
or more openings through or around an exterior wall or occupaney
separation, or of one or more bridges or balconies connecting 2 build-
ings or parts of buildings entirely separated by occupaney separa-
tions as deseribed in section Ind 51.08,

(2) Openings used in connection with horizontal exits shall be pro-
tected by fire-resistive doors as specified in seetion Ind 51.09. If
swinging doeors ave 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 shail
swing in that divection. Such deors shall be kept continuously un-
tocked 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 2 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-resistive doors as 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 reguirement shall
apply only to those within 5 feet of the balcony or bridge.

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

Ind 51.20 Fire escapes. (1) LocaTioN, Every fire escape shall be
s0 located as to lead directly to a street, alley, or open court con-
nected with a street.
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{a) Every fire escape shall be placed against a blank wall if pos-
sible. If such a location is not possible then every wall opening which
iz 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 public passazeway or shall be directly aceessible from each
oceupied room. Exits to fire escapes shall be standard exit doors as
gpecified in section Ind 5115, except that doors to “A” fire escapes
may be not lesg than 2 feet 6 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 square foot of
horizontal area over the entire fire escape. Each part of every fire
escape shall be designed and constructed in accordance with the
requirements of section Ind 53.24, except that the unit stresses therein
specified shall be reduced by one-fourth. The minimum sections and
sizes specified helow shall be increased whenever necessary so that
under full load the allowable unit stresses will not be exceeded. _

(a) No other material than wrought iron, soft steel or medium steel
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 rigidly built up treads
and platforms of approved design, In the fabrication of a fire escape,
all connections or joints shall be mude by riveting, bolting or welding
in an approved manner. All bolts or rivets, except for ornamental
work, shall be not less than 3 inch in diameter.

(4) PrarrorMs. Each platform on an “A” fire cscape shall be at
least 28 inches wide; each platform on a “B” fire escape 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 bevond the jambs of exit opening. The
above minimum widths and lencths shall be increased, wherever nee-
essary, so that no exit door or window will, when open, block any part
of the required width of the fire escape. Fivery platform shall consist
of either,

{a) Flat bars on edge, not less than 1 x 14 inch; but not less than
1% x Y% inch where bolts and scparators arve used; bars shall not
be more than 1% incheg center to center,

(b) % inch or % inch square bars with sharp edge up, not move
than 1!4 inches center to center.

(¢) % 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 stronzer and stiffer. Every platform wider
than 20 inches, if made of square or round bars, shali have a third
frame bar through the center; if made of flat bars, the platform shall
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have sepatators and bolts through the center, Frame bars shall nol
project more than % inch above platform bars, except around the out-
side of platform.

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

(g) Platforma shall not be more than 8 inches below the door sill.

(5) BRACKETS. Brackets for a 28 inch or 30 inch platform, when
spaced not more than 4 feet apart, shall be made of not less than
7 inch square bars or 114 x 1% x Y inch angles; such bars or angles
shall be larger if the platform is wider or if the brackets ave farther
apart. Each bracket shall be fastencd 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 bearing 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
ingide eonnection 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 reinforeed.

(6) Stamrways, (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 8 inches and a uniform run of not
less than 8 inches.

(b) Each stairway of a *'B” fire escape shall be at least 3 feet 4
inches wide between stringers; such stairway shall huve a uniform
rise of not more than 8 inches, and a uniform run of not less than
% 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 14 inch or larger.

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

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

5. If 2 angles or 2 flat bars are used, they shall be properly tied
rogether by lattice bars, vertical as well as horizontal. If flat bars ave
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
Teast equal in strength to the stringers and shall safely carry the full
liva 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
consist of at least 7 square bars, or 8 flat bars., A “B"” tread made
of flat bara 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.

1856
Building Conde

427




20 INDUSTRIAL COMMISSION

{7) BALANCED STAIRWAY., All “B” fire escapes, and all five escapes
on schools, theaters, and assembly halls, either shall veach to the
rround or shall have a balanced stairway veaching to the ground.
“A'" fire escapes which are not on schools, theaters, or assembly halls,
may terminate in a platform at least 4 feel long, Jocated nol more
than 10 feet above the ground.

(a) Every balanced staivway shall conforny to the veyuivements for
other stairways except that the stringers and top rail wmay 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 counterbal-
ancing device shall operate gradualiy and casily as the live load is
applied. Cable counterweights are not permitted,

(b) Treads for “A” balanced stairways may be muade as follows:
two 1% x 134 x ¥4 inch angles at front and back; two 1% % 1 inch
bars between, lying flatwise; one inch spuce between bars, Treads for
B’ balanced stairways may be miade as follows: two 1% x 1': x 4
inch angles at front and back; Lwo 1'3 x i inch burs between, lying
flatwise; one inch space between barvs. All such treads shall be
strongly fastened together with cross bars not more than 14 inches
apart.

(8) Raiuincg. Railings shall be provided on all sides of platforms
and stairways, and on both sides of balanced stairways., Either a
railing or a handrail fastened to wall shull be provided on cuch side
of all “B” fire escape staivways. Railinzs shall be at least 3 feet
high, mesuring vertically from floor of platform ov from nose of step.

(a) Every railing shall have posts, not more than 5 fret aparvt
mude of Kot less than 11 x L': x % inch angles or trees, or 1y inch
pipe; top rail not less than 1% x 1% x % inch angle or equivalent;
center rail not less than 1% x ¢y flat bar or equivalent. All connce-
tions shall be such as to make the railing stiff; 2 bolts (%% inch or
larger) shali be used at the foot of each post wherever possible,
or at least one 145 inch bolt shall be uscd. Railings shall be continuous.
No projections on the inside of th: ruiling shall be permitted, Where
4 railing returns {o the wall, it shall be fastened thereto with a
through bolt (at least % inch diameter), nut, and washer; or {in
reinforced coucrete) with an approved insert; ov the railing shall
be made equally secure with a dingonal brace extending at least 3
feet hovizontally and 38 feet vertically,

(b} All outside railings which are movre than 60 fect above grade
shall be at least 6 feet high, measuring vertically from floor of
platform or from nose of step. Such railings shall be of special
design approved by the industrial e¢ommission, having not less than
4 longitudinal rails, and vertical lattice bars not more than 8 inches
apart, and proper stiffening braces or brackets.

(9) LADDER TO Roor, Kvery fire escupe which extends higher than
the seecond fioor shall be provided with a ladder leading from the
upper platform to the roof, unless the fire eseape stairway leads to
the roof. The ladder shall have stringers not less than 1% inch pipe,
or not less than 2 x 3 inch flat bars, at least 17 inches apart in the
clear. The rungs shall be not less than !4 inch square or 5 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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stringers of each tadder shall extend not less than 4 feet above the
roof coping and veturn to within 2 feet of the reof, with the top
rung of the ladder level with the coping.

(10) OTHER TYPES OF FIRE EsCapres, Sliding or chute fire escapes
may he used, upon the approval of the industrial eommission, in
place of “A” or “B” fire eseapoes, Every sliding fire escape shall be
provided with o ladder constructed as in section Ind 51.20 (9), ex-
lending from 5 feet above grade, to 4 feet above the voof coping.

Ind 51.21 Standpipes, (1) CrASsES OF SERVICE. Standpipe systems
are designed for 2 classes of service: (a) for use by five departments
or others trained in handling heavy streams frons 2': insh hose, and
{b) for use by occupants of a buildinz on inecipicnt fires. These are
referred to in these orders as fire departments, and first aid stand-
pipes, respectively. The features 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 publie
fire department.

{2) FIRE DEPARTMENT STANDPIPES. (a) 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 departmient in the topmost flonr constructed,

(b) Standpipes shall be sufficient in number so that any part of
every floor area can be reached within 30 feet by a nozzle attached
to 100 feet of hose connected to the standpipe, When 2 or more stand-
pipes are required, they shall be cross connected at the bottem, and
equipped with individual eontrolling valves loeated not higher than
the first stovy.

(¢) Standpipes shall be protected aeainst mechanieal and five
damage, with outlets in stairway enclosures; where stairways ave
not- enclosed, outlets shall be at inside or outside of outside walls,
within one foot of a fire tower, intevior stairway or fire escape. Dry
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 8 inches in diameter for buildings exceeding 75
fect in height. Material shall be steel or wrought iron pipe with
approved fittings, designed for a working pressure of 100 pounds in
excess of the statie pressure due to elevation. An approved 2! inch
hose valve shall be lecated at each story, not over 5 feet above the
Hoor level. An approved pressuve 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 wrench.

(¢} An approved siamese connection with a check valve in each
inlet shall be installed on a 4 inch pipe connecting with each stand-
pipe system and shall be marked “To Standpips”. The elevation of
the connection shall be not over 3 feet ahove the sidewalk or ground.
An automatic drip valve ghall be installed where necessary to pre-
vent freezing. In buildings with several standpipes, more than one
siamesge connection may be required.
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{f} Fire 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
30 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
16,000 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 atandpipe, 750 gallons per minute for 2 interconnected
4 inch or single 6 inch standpipes, and 1,000 gallons per minute for
larger systems.

(3) TIRST AIp STANDPIPES. {(a) Shall be provided as required in
sections Ind 54.14, Ind 55.33, and Ind 57.21 of this code.

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

Note: Btandpipe outlets should be located in occcupied areas, and usually
4t Interior columna in large area builldings, Asylums and places of detentlon

may require speclal arrangements. It should be possible in all easra to direct
the stream into all Important cnelosures, such ns closcid, ete,

{¢) No required standpipe shall be less than 2 inches in diameter,
and not less than 214 inches in diameter for buildings 5 stories or
more in height. Material shall be wrought ivon or steel and pipe and
fittings shall 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 floor level; valves of the pate type shall be
equipped with a suitable open drip connection. 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 shall be attached to each outlet.
Hose shall be of unlined linen construetion, 14 inches in diameter,
with a % inch nozzie attached, and shall be located in approved
cabinets or racks.

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

Note: Data on the deaisn of standpipe systems can be found In the Stand-
ards of the Nationa! Board of Fire Underwriters for the Installation of Stand-
pipe and Hose Systems. The industrial commission will erdinarily approve
any inatallation which ia approved hy the Uniderwriters,

1-2-68
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Ind 51.22 Fire extinguishers. (1) Where fire extinguishers ave re-
quired, they shall be of a type approved by the industrial commission.
All fire extinguishers shall he charged in accordance with the instrue-
tions of the manufacturer.

{2) BExtinguishers ghall be conspicuocusly located where they will
always be readily accessible and se 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 not more
than 5 feet above the floor,

Note; The industrial commission will ordinarily abprove any extlngulsher
which bears the Underwriters' iabel and which |3 of the size, and suitable,

for the hazard for which It 13 intended. Consult the industrial commlission
for lists of approved extinguishers,

Ind 51.23 Automatic sprinklers. (1) Required automatic sprinkler
gystems shall be designed and constructed in conformity with goed
established practice, Only materials and devices approved by the ins
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 automatie sprinkler system is required throughout a
building, supply shall be from a city water main, or frem a gravity
or pressure tank, If the city water supply is inadequate in either
pressure or velume, a tank of not less than 5000 gallons capacity
shall be provided. The bottom of a gravity tank shall be not less than
35 feet above the under side of the roof.

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

(4) Every basement sprinkler system shall also include sprinklers
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 the industrial conmmission to approve equip-
ment conforming to standards of the National Board of Flre Underwriters
for Sprinkler Equipment, inlso materials and devices currentty listed by the
Underwriters’ Laboratorics. The commission rescrves the vight to order a

aprinkler system In any bullding, regardless of height or number of persons,
it the occupancy Is especially hazardouas.

Ind 5124 Fire alarm systems. (1) Interior fire alarm systems re-
quired under sections Ind 54.16, Ind 56.19 and Ind 57.22 shall be de-
signed and constructed in conformity with the following requirements:

(2) AN such alaym systems ghall 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 wili have precedence over
all others.

Jg-5b
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(3) Every fire alaym system shall be electrically operated except as
providad in section Ind 56.19 and shall be cperated on closed circuit
current under constant electrical supervision, so arranged that upon
a circuit opening and remaining open, or in case of a ground or short
cireuit in the ungrounded conducter, audible trouble signals will he
ziven instantly. :

(4) In buildings more than 3 stories in 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. Exception:

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

{3) Operating stations shall be prominently loeated in an accessible
position at all required exit doors and required exit staivways, Opey-
ating stations shall be of an approved type and shall be eonspicuously
identified. All such eperating stations shall be of a type, which after
being operated, will indicate that an alarm has been sent therefrom
until reset by an authorized means. (Operating stations having a
“Break Glass” panel will be acceptable. On coded systems having a
device to 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 ave effective in operation will
he accepted if approved by the industrial commission.

Note: The following scetions nre taken from the Wisconsin state eleetricat
rode,

(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 accepted for supervised
systems, providing the operating current is socured from one un-
grounded conductor and the neutral or grounded conductor and the
current for operation of trouble signal ov signals is secured from the
other ungrounded conductor and the neutral or grounded conductor.

(10) Eleetrical wiring 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 ugsed 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 conduetor to be used in any fire alarm system in a building over
3 stories in height shall be #14 AWG or #16 AWG for buildings not
over § stories in height. The wires shall be provided with insulation
suitable for use on circuits not exceeding 600 voits. Fire alarm sys-
tems shall be connected to the line side of the service switch or to the
emergency bus, where available, through an approved fire alairm ecut-
out or equivalent. '
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Chapter Ind 52
GENERAL REQUIREMENTS

Design and supervigion nanee of exits

Height and class of con- Televislon and radlo re-
struction criving antenna
Windows Toilet rooms vequired
Window clianing Tailel rooms for the
Delinitions of cuurts LW SeXos

Size of courts Sex des«lgnated
Ventilation of courtx Loeation, light amd von-
Chimvneys tilation

Metal smokestacka Loeation without outside
Smoke pipes windows when  per-
Steant and Lot water mitted .

pipes Art'fleial light

Duets Size

Rogiaters Fioor nmt base

Floor protection Walla and ceilings

Wall and ceiling pro- Enrlosure of tixtures
tection Fixtures

Gasz venta Protection from {reezing
Ong and oil Lhinup=; pns Diapoun] of sewage

R [ Outiloor toilets
Flectrienl work Mamtreoes and house-
Location and  mainte- lKreping

Ind 52 001 Desien and supervision, {1) Every new huilding contain-
ing more than 50,000 cubic fect totat volume, or addition to u building
which by reason of such addition results in a building containing over
50,000 cubic feet total volume, or structural alteration to a building
containing over 50,000 cubic feet total volume shall be designed by un
architect or engineer in accordance with the provisions of this code:
uand shall ba constructed under the supervision of an architeet ov
engineer who shall be responsible for its erection in accordance with
tht nlans and sp-eifieationz of the desigmer. No change from the
original plans and specifications shall be made except with the
knowladge and consent of the dusigner, and as provided in Wis, Adm,
Code seetion Ind 50.10,

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

(8) No owner shall construct or alter any building, or portion of
& building, or permit any building to be construeted or altered, except
in aeccordance with the provisions of this section.

Note: By the term “archlfect” or “cngineer™ above Iz meant “registered

architect” or “registered professional engineer”, as defined In the Architects
and Profesaional Fnzinecrs Registratlon Act, Section 101,31, Wis, Statas.

Historys 1-2-56; cr. (2) Register, August, 1377, No. 20, ~f. 9-1-57.

Ind 52.01 Height and class of construction. (1) Al buildings higher
than 76 feet above the adjacent grade shall be of fire-resistive
construction,

—2-00
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{2) Buildings of mill construction shall not exceed a height of T3
feet in which height there shall not be more than 7 stories; provided,
that the height of a building erected on sloping ground may be not to
exceed 75 feect 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 hahitation or storage 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 move than 4 stories; pro-
vided, that the height of a building crected on sloping ground may be
50 feet plus a vertical distance equal to 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 reof area, erected as a part of such building and noi 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 35
feet in which height there shall be not more 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 shall such height excecd 40 feet
above the adjacent finished smround level. Spires, towers, other than
tanks, nr steeples not exceeding 2004 of the roof area, erceted as a
part of such building and not used for habitation or stovape may
extend not to exceed 20 feet above such height limit.

(6) Tn every building more than 4 stories in height, all doors,
windows and other openings in outside walls shall be protected with
fire-resistive doors or shutters as spocified in section Ind 51.00 or fire-
resistive windows as specified in section Ind 51.10, unless such open-
inp;sha.re on streets or on alleys or outer courts 20 feet or more in
width.

Ind 52.62 Windews, (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 dircctly upon 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 anples to the windows) shall have
windows on at least 2 g'des, Exreception:

(2) The provisions of this erder may be waived for factory, office
or mercantile buildings if provisions are made for proper artificisal
lighting, and if ventilation is provided in accordance with the provi-
slons of the heating, ventilation and air conditioning code.

Ind 52,03 Window cleaning. (1) For protection of window cleaners
in publie 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 ennsist of; .

1-2-§86
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(a) Approved attachments for window cleaners’ safety belta, to
which belts may be fastened at each end. Said attachments shall be
permanent devices that shall be firmly attached to the window frame,
or to the building proper, 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, floor, roof or platform level,
for the window cleaner to stand upon and that is designed, con-
structed, maintained and equipped with handrail and toe board in
compliance with the requirements of the gencral orders on safety and
of the general orders on safety in construction; or

{c) A swinging seaffold or chair scaffold designed, constructed,
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 belt; or

(d) Other equally efficient devxces

(2) For cleaning the insides of skylights (the highest parts of
which are more than 20 feet above ground, floor, balcony or permanent
platform, to which access 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 cleaning 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 cleaners who are required or per-
mitted to elean windows or skylights referred to in (1) and (2) shall,
before permitting any of such work, make reasonable inspection of
the equipment provided for the safety of thé window cleaners; and if
no such equipment, complying with the provisions of this order, is
provided by the owner, lessee or oceupant of the building or place of
employment, said employer shail 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 is provided, on
each job, for the use of his employes, a sufficient number of approved
safety belts in good 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,

Nota: It will be the policy of the Industrial commlssion to accept anchors
and safety belts which have been tested and approved by the Underwriters'
Lahoratories,

Ind 52.04 Pefinitions of eoitrts, (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 wallg 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
leas than 15 feet wide.

(4) By outer lot line court 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
additional 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 less in length, measured
from the lot line to the wull of the building. For each additional story
in height, the width of such court shall be increased one foot; and for
each additional 15 feet or fraction thereof in length, the width of
such court shall be further increased one foot,

{8) Outer courts between wings or parts of the same building, or
between different buildings on the same lot, shall be not less than 6
feet wide for a court 2 stories or less in height and 40 feet or loss
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 courls open at each end to a
street or other open space not less than 15 feet wide, the above lengths
may be doubled, _

(5) 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 area, For every additional story every such inner lot
line court shall be inereased by at least one lineal foot in length and
one lineal foot in its width.

(5} Inner courts shall be not less than 10 feet in width nor less than
150 square feet in avea 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
requived area shall be open and unobstructed from the hottom thereof
to the sky. No fire eseape or stairway shall be constructed in any
court uniess the court be enlarged proportionately,

(8) Walls of inner eourts whose least herizontal dimension is less
than one-fourth the height, shall be ficed with material with a per-
manent white surface or shall be painted white at least every 2 years,

(¥} No buildings shall be attered or enlarged to encroach upoen space
reserved under this code for light and air on the lots o parcels of
ground on which such building is erected.

Ind 52.06 Ventilation of courts. At the bottom of every shaft or
inner court there shall be sufficient aceess 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 court, but
such area need not be more than 60 square feet, Every intake shali be
of not less than 2-hour fire-resistive construetion and unless said
intake is used as a passageway for persons, there shall be no apenings
into the same other than the inlet and outlet,
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Ind 52.10 Chimneys. (1} The walls of alt chimneys shall be built of
brick or ether approved fire-resistive material, except that a metal
smokestack may be provided as specified in section Ind 52.11. No
chimney shull rest upon a luoring of wood nor shall any woeod be
built into, or in contaet 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 requirements for founda-

tions for buildings. In no case shall a chimney be corbeled out more
than 8 inches from the wall and in every cage 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 guble
and hip roofs, and lime-cement or tement mortar shall be used in the
laying of chimney masonry above the roof line.

(2) Every masonry chimney shall have walls at leust 8 inches in
selid thickness, except that in a chimney with 4 flue not larger than.
260 square inches where a fire clay or other suitable vefractory 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
2 eross sectional area 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 reasonabty high
temperatures and flue 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 sinokepipe intakes and shall be
continuous to a point not less than 4 inches above the enclosing walls.
Flue linings for gas or fuel oil apparatus shall be of sult glazed fire
clay equipped' with bell and spigot joints, or of other approved
material,

(4) Where there is more than one smoke pipe connected to a flue,
the connections shall be at dilferent levels, Two or morve heating units
or appliances may be connected to a common smoke pipe or breeching
if joined by Y fittings as close ag practicable to the ilue. In all such
ciases, the size of the brzeching and the flue zhall 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:

(1) Squure chilNey S oo o oo o e 30
{b) Polygonal chimieys e i i mmeicmmc e e 25
(¢) Round chimneys o i mmmm———— 20

Hintery: 1-2-56; . (13 v ownd recr, () Heplster, Aupust, 1937, No.
20, off, 9-1-37.

Ind 52.11 Metal smokestacks. (1) Steel or iron smokestacks may be
used in ptace of masonry chimneys specified in section Ind 52.10, in
which case the thickness of the metal shall be not less than % inch
for heights up to 40 feet and % inch for greater heights. Such stacks
when used for manufacturing, for high pressure boilers, furnaces or

1-2-56
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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 sutside up to and
through the roof of the building with 8 inches of masenry, 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, Bxecption:

(a) Public utility or industrial power plants are exempted from
the protection requirements of this paragraph if they are of fire-
resiative construction,

(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 masonvy chimneys or foun-
dations or upon industrial heating or power Loilers provided all of
which are designed to support the stack load. A clearance of not 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
hoilers, 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 paitition of non-fire-
resistive construction, every smoke pipe shall be encased with incom-
bustible material at least 4 inches thick or with a double zafety
thimble made of two concentric rings of sheet metal with at least
one inch c¢pen 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 1'3 times the diameter;
but the above distances may be reduced by one-half, if the wall or
ceiling is covered with not less than 14 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. Every such steam or hot water
bipe 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 alr and vent duct con-
tained in or passing through a combustible partition or floor shall be
placed inside another duct arranged to maintain a 4 inch air space
between the two ducts, or shall be securely covered with 4 inch corru-
gated asbestos. The bend at the bottom of the vertical duet shall be
kept at least 2 inches from any woodwork. Ewception:

{a) Asbestos paper weighing not less than 12 pounds per square
may be used as covering on forced air installations,
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&\ (2) Every vertical warm air duct, 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 metal 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 hoxes shall be of metal and
shall either be of double construction or be covered with asbestos not
less than %4 inch thick. Fueeption:

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

Ind 52.16 Floer protection. (1} All stoves 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 hottom shall be placed on a fire-resistive floor projecting at
least 2 feet on each side, If such floor rests on or ia 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 rumming
horizontaily through the same. The air spaces shall be open at both
ends and shail 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 vaised at leust 6 inches above the floor
and such air space is not enclosed, then the fire-resistant 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 fuei and which are

( not more than 16 square feet in horizontal 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 he protected with a stove board of sheet
metal or asbestos, projecting at least one foot on all sides,

(6) 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 Aoor, 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 reduced to 312 inches

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

ind 53.17 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,
Partltmn or ceiling, except that such distance may be reduced to 12
inches if the wall, partition or ceiling is protected with at least %
inch agbestos board covered with sheet metal, or with an equivalent

. protection.

N - $39
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{2) The above distances may be reduced one-half in the case of
stoves and ranges less than 16 square feet in arez, and also in the
case of gas ranges of greater area if proper insulation is incorporated
in the back of the range.

Ind 52.18 Gaa 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 sinoke pipes as
specified in section Ind 52.i2.

Ind 52.19 Gas and oil lamps; gas service. (1) Gas and oil lamps
shall not be used where electricity 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 eombustible
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
iz at leagt 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 scrvice 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 electrical work shall conform to the
Wisconsin state eleetrical code of the industrial commission,

Ind 52.21 Location and maintenance of exits, very exit mentioned
in sections.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 radio 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 corresive-resistant incombustible material, Where approved by
the industrial commission, towers constructad of wood or wood poles
set in the ground may be used to support antenna systems but no
wood tewer or wood pole may be mounted on the roof 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 2 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 suriace. Guy wires shall not be
anchored to a chimney or to any roof ventilator or vent pipe.
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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 installations sha_ll
be mounted on an independent platform or base and anchored in
place, The platform or basc of the tower shall be large encugh to
distribute the weight of the structure over sufficient roof area so the
' roof construction will safely support the weight of the strueture in
’ addition to the required live and dead voof loads.

{§) 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 antenna as measured from [its platform or
base to the topmost point. No wires, cables, or guy wires shall exten_d
over any strext or othor public thoroughfare or over any electric
power or communization lines.

(8) Poles used for electric power or for communication lines shall
not be used for supporting or for guying any antenna system, Where
antenna installations ave so located that damage will be caused to
adjacent power or eommunication lines by the falling of the antenna
structure, a separate safety wire shall be attached to top of the
tower and secured in a divection away from the power or conununies-
tion line,

(7} Electrical installations in connection with antenna systemsy, in-
cluding the grounding of the tower or mast, shall comply in all re-
speets with the requirements of the Wisconsin state electrieal 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
occupancy 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 are
accommodated, scparate toilet rooms shall be provided except

{a) In apaitment 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 § persons of both sexes, 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 5, separate toilet rooms shall be provided,

(2) Entrances to toilet yooms for the 2 sexeg shall be properly
separated, by screens or otherwise, and shall, wherever possible, be
at least 20 feet apart; except this requirement docs 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 aceom-
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
62.51, The door or room labels shal] he the words MEN, or WOMEN,

. respectively, in letters not less than one inch in height.

1-2-56
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Ind 52.53 Location, light and ventilation, (1} Every toilet or bath-
room shall be so located as to open to outside light and air, by
windows or skylights opening directly upon a street, alley or court.
except as provided in section Ind 52.54.

(2) The glass area for a tollet 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) shalt 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 chemical toilet code or the
septie toilet code issued by the state board of hea'th,

(2) The size of gravity vent ducts, If surmounted with effective

siphon type hoods, may be determined as follows:—fl’:.%—('-‘:u—2 = net cross

sectional area of vent duct in square fest. Whern A = floor area
in the toilet room in square feet.

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

Number of fixtures Diamctor round pipe duct
L or 2 o e 6 inches
3 or 4 oo e B inches
B 01 B o e e 9 inches
e e e et e e e e e e e m 10 inches
B t0 10 oo s e ——— e 12 inches

- Ind 52.54 Location without outside windows; when permitted. Toilet
rooms will be permitted without windows if they are ventilated in
aceordance with the requirements of section Ind 58.48 of the heating,
ventilation and air conditioning eode issued by the industidal
conimission,

Ind 52.55 Artificial light, Every toilet room, except in connection
with private rooms or apartments, shall be artifielally lighted during
the entire period that the building is occupied, wherever and when-
ever adequate natural light is not available, so 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 cubic
feet of air space for each water-closet and each urinal in addition
to the space required for lavatories if instatled within the toilet room.

Ind 52.57 Floor and base. Every toilet 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 ceramic tile, terrazzo, painted concvete,
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marble, slate, monolithic asphalt or other approved material impervi-
oug to water.

Ind 32.58 Walls and ceilings, (1) The walls and ceilings of every
toilet room shall be completely covered with smooth plaster, glazed-
brick or tile, galvanized or enameled metal, or other equivalent
smooth, non-absorbent niaterial, Wood may be used only if it ia
smooth and well covered with 2 coats of body paint and one coat of
enamel paint or spar varnish. But wood shall not be used for parti-
tions between toilet rooms, nor for partitions which separate a toilet
room from any zoom used by the opposite sex, All such partitions
shall be made goundproof. ]

(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-
nals) in every toilet room shall he arranged to secure privacy in use.
Water-closets shall be enclosed with partitions, Urinals shall be placed
against walls and arranged individually. Individual fleor type urinals
shall be placed not less than 24 inches center to center and the space
between urinals shall be filled flush with the front and tep with non-
asborbent material, Ewxception:

{2} The above requirenmients 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
51s to 6 feet ahove the floor. Doors with the top 5% to 6 feet above
the floor, 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 required for walls and ceilings under
section Ind 52.58.

{3) The water-closet compartntents 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 hetween the fixture and
the compartment door when closed. Compartment doors which ave
hung -to swing inward shall clear the fixture not less than 2 inches.

Note: Section 146,083, Wis, Stats, provides that not more than 500 of

the toilet compartments of any public toilet roomn of any public building,
other than licensed hotels and resorts, shall be kept lovked.

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

{2) Only individual urinals of porcelain or vitreous china shall be
used. Such individual urinals shall be set into the floor, the floor
graded to the urinal, and the urinals shall 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
rondition for use at all times.

Ind 52.62 Disposal of sewage. (1) Each water-closet and urinal, and
each lavatory or slop sink, located in a toilet room shall be connected
with a sewer and water system, whare such systems are available.
In locations where a sewer system ia 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 detniled requirements on such systems see state plumnbing code,

(b) Where the local conditions make it impractical to install such
system, 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 pervsons, 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 boaid of health.
In every case where chemical or septic toilets are installed, the ap-
proval of plang and specifications therefor by the state board of
health shall be secured before work is started.

fnd 52.63 Outdoor teilets, (1)} Outdoor toilets shall comply with
zections nd 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 25 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 foundations shall be of concrete or other masonry.

(e} The wvault shall extend at least 6 inches above ground, be
as dark as possible, and be proof against entrance by flies, rats, or
other vermin. The upper portion shall be of conecrete, or of brick or
stone laid in cement mortar. If in poorly drained soil, the entire
vault shail be of concrete, or brick, or stone, laid in cement mortar.

(f) All windows, ventilators and other openings shall be screened
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 leas than one foot ahove the roof and he 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
shalt 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
serubbed as often as necessary. The vault shall be cleaned out at
proper intervals.

Note: See the Wisconsin code for rural achool privies lasued b s
board of health. p ¥ the state
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Ind 52.64 Maintenance and housekeeping, (1) MAINTENANCE OF
TOILETS. Every toilet room, and every part thereof, including walls,
floor, 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 obstruct the fixtures, shall be provided,

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

(4) SERVICE CLOSET. A service cloget conforming with cequirements
fur construction of toilet rooms shall be provided and supplied with
mop, broom, bucket, soap, toilet puper, and toweling necessary for
sanitavry upkeep of toilet rooms,

1-2-56
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’ Chapter Ind 53
STRUCTURAL REQUIREMENTS

Ind 53,001 Floor, rout and sidewnlk Ind 57 [Hieanbet walls
1

loasls [nd 53, C‘oncrcte materlals
Ind 53.01 Wind pressure Ind 33.L: Conerete  pooportions,
Ind 53,02 Foundittions wixing and atrength
ind 5303 Masonry construction; [nd Flexure of beams,

franies, and slabs
Shear and diagonal ten-
gion .

general requirement
Ind £3.04 Naturazl building stone Ind
and cnst stone

Ind 53.65 Bullding Lrick ind RBond and anchorage
Ind 53,96 Hollow build'ng units Ind 3 Colunns
Il 53.07 Alblowable unlt stresses  Ind 53, Plain and reinforeed
in masonry concrete walls and piers
Ind 53.08 Mortar Ind 63,21 Footinzgs
Ind 53,09 Bearing masonry walls, End 53.22 Allownble workling,
hearing partitions and stresses
plars Ind 53.23 Reinforced gypsum con-
ind 53.10 Non-bearing masonry crote
. walla Ind §3.24  Btructural steel
ind 53.11 Cavity walls Ll 53.25 Stael Jolt construction
Ind a3.12 Bonding #nd auchoring Ind 33.25 Wrought {ron
stone and cast stone ve- Ind 53.27 Caat iron
nears Il 5328 Waoad construction,
I Ind 53.001 Floor, roof and sidewalk loads, (1} Drap Loaps. All

buildings and structures, and parts thereof, shall be designed and
construeted to support in addition te the minimum superimposed live
loads specified in this order, the actual dead weight of alt component
members; and in addition theveto, an allowance for the weight of
partitions, ceiling and floor finish, and concentrated loads such as
safes, mechanical apparatus and similar equipment.

L. {2) Lave roaps. All buildings and structures, and parts thereof,
shall be designed and constructed to support the following minimum
superimposed live loads uniformly distributed in pounds per square
foot of hovizontal arca in addition to the dead load:

(a) Theatera and axsembly halls with fived seats:

Lo Auditoriomy . 50

2. Lobbies, corvidors and passageways —..oeoo . ______ 80

3 Stajrways . ____ . 80
(b) Assembly hally without ficed seats:

1. Auditovium _____ . ________ . 100

2. Lobbies, covridors and passageways .o ___________ 80

8. Stairways e 80

(¢) School, library, musenm clussifieation:
1. Instruetion rooms, study rooms, reading rvoms, exhibi-

tion rooms, art display reoms, laboratories _________. U

2. Voecational rooms _. .. _____________.__ . _______ 100

3. Library book stacks ______________ . ______________ 100

4. Lobbies, corridors and passageways _____.______.______ 80

' b. Stajrways _______ e 80
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(d) Apartment, hotel, place of detention classification:

1. Living rooms, sleeping vooms —coe—ocov —ooo---. - 40
2. Lobbies, corridors, passageways _..__ e .. B
3, Offices and similar areas e oo e ammon - o= B0
4, SEAIrWAYS o oo e eeee o wmenne = —e B0
5. Dining ROOMS _ummeo. oo oo e e - 100
(e) Office buildings:
1 OFCES coommee e oo e o e e e a0
2. Commercial ._.__ ... T G 100
3, Stairways ——-——___.. e e e 80

(f) Mercantile establishments:
1, All floor areas and stairways - .. . . 100

(g} Factories and workshops:
1. All floor aveas and stairways ..o .. oecoe- 1on

(h) Gerages:
1. All floor areas o 8000 pound axle
load in any possible position or 80 pounds per square
foot. (Whichever produces the greater stress.)

(i) Grandstands, reviewing stands, bleachers:

1. All Areas mmo— oo e 100
(J) Stages, in theaters and asseinbly halls o _____ 154
(k} Roofs woee— ... . . S (]
(1) Sidewalks .._.. . e e e 200

{3) The ahove 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 thereof, shall
be for the actual load and leading conditions.

(4) The following reductions ir assumed live loads shall be per-
mitted in designing girders, columns, pilers and wails 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 square feet of tributary
floor area, with a maximum allowable reduction of 15%. This reduc-
tion shall not be carried into the columns nor shall such reduction
be used in the design of buildings to be used or occupied as wave-
houses or for storage purposes.

(¢) For determining the total live loads carried by volumns, piers
and walls, the following reductions shall be permitted, bused on the
assumed live loads applied to the entire tributary itoor area,

1. Warehouses and Storage Buildings

a. Carrying the roof . e LU

b. Carrying 1 floor and roof oo 0%

e. Carrying 2 floors and roof — e 7

d. Carrying 3 floors and roof 10%

e, Carrying 4 floors and roof oL 15%

f, Carrying & or more floors and voof . _____ 205
1-2-56
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2. Manufacturing Buildings, Stores and Garages

a, Carrying the roof e
b, Carrying 1 floor and roof oo V%
e, Carrying 2 floovs and voof ___ . .. 10%
d. Carrvying 8 foovs and roof _____ o 20%
e, Carrying 4 or more floors and voof . .__. T, 11 1
1. All Other Buildings )
a. Carrying the voof . _________ . 1]
b. Carrying 1 floor and roof ______ . 05t
¢. Carrying 2 flooys and voof _ . __________________ ... 1047
d. Carrying 3 floors and voof __ o 20%
e. Carrying 4 floors and roof ________. . __________ 30%
f. Carrying 5 floors and rvoof ______ . ... ____ 405
g. Carrying 6 floors and roof . _ . ___ A5 %
h, Carrying 7 or move floors and roof . _______..__ . 505

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

{(a) Warchouses and storage butldings

1, Carrying the roof __________________ . __.___ 1
2, Carrying 1 floov and voof .. ... _____.. .. 0%
3. Carrying 2 floors and rvoof ___._______________.___ L%
4, Carrying 3 or more floors and roof _______.___.___. 10%
(b) Manufacturing huwildings, stores and gurages
1. Carrying the voof _ o ______ .. T |
2. Carrying 1 floor and roof ... o 0%
3. Carrying 2 floors and voof _ . _____ .. 5
4. Carrying 3 or more floors and voof __. ... ... 20%
(e} All other buildings
1, Carrying the voof . 04
2. Carrying 1 floor and voof (1372
4. Carrvying 2 tloovs and voof . oo 109
4, Carvying 38 floovs and voof . ... 2047
3. Carrying 4 or move foors and veof . _____ B0

Ind 33.01 Wind pressure. (1) Every building shall be designed to
vesist a horizontal wind pressure of not less than 20 pounds for
every square foot of exposed surface, in addition to the dead loads
and the live loads specified above, except as provided in section Ind
35.68 (4) and seetion Ind 52.22.

(2) If the overturning moment due te 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 be disregarded in a structure
iescsll }tl'.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 is 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 permissible loads on natural earth
shall not be more than the following, in tons per square foot:

{a) Quick sand and alluvial soils oo Ly
(b)) Soft elay e 1
(¢} Ordinary clay amd sand together in layers, wet and spongy 2
(d) Clay or fine sand, firm and dry eeeaooo e 3
(e} Sand, compact and well cemented . e 4
(f) Gravel and coarse sand, well packed a
{g) Hard panovshale ... o _____ G
(h) Roek oo Not move than 20% of the ultimate

crushing strength of such rock.

(2) Where material at footing excavation level is such as to permit
loads in excess of 2 tons per squave foot, and the desizn 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 foatings, 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:

o
L = é’—:_“VTHi' for steam hammer
2 WH
L =-571
in which formula
L = safe load iu pounds
W = weight of hammer in pounds
H = fall of hammer in feet
§ = 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 vequirement. The require-
ments of sections Ind 53.03 to Ind 53.13, inclugive, herein shall apply
to the construction of all masonry footings, foundations, walls, col-
umns, piers and similar work under this cade,

Ind 53.04 Natural building stone and cast stone, (1) RUnnre Ma-
SOoNRY. 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 mortar, or 140 pounds per square inch when laid in
Portland cement mortar,

(2) AsHLAR MASONRY., The stresses in ushlar or cavefully coursed
masonry, due to all dead and live loads shall not exceed the following
at any point;

for drop hummer

Lald In Laid In
Lime-Cement Cesment
Kind of Stone Mortar Martar

(Pounds per [Square Tnch)

Granlte. . .cccnecacncccarinanarmmranrenan, remmpmm—— 640 800
Limeatone. oo cemncacaanos Mme e ebes4msssmamssmmmem—- 400 bAG
400 500
400 500
Bandstons. ..eecneasevmemnennen 820 400
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(3) WEATHER RESISTANCE OF 8TUNE. All nutural building stone to
be ugsed in masonry exposed to the weather or frost action shall be
such that the strength and steucture of the stone will not be affected
by the weathering or frost action.

Note: Where the weather resistance of o stone is questivned this will

recuire freezing amd thawing tests as prescribed under the spuclfication
of the American Society for Testing Materisls,

(4) All cast stone shall be branded with a permanent identification
mark of the manufucturer which shall be registered with the indus-
trial comnmission.

(5) The average vompressive strength of cast stone taken on four
representative samples at the age of 28 days or when delivered on
the job shall be not less than 5000 pounds per squarve inch with an
individual minimum of 4500 pounds per square inch, and the average
absorption of such samples shall be not more than 7% of their dry
weight, with an individual maximum of 8%. :

(6) Tests of cast stone specimens shall be mude in uceordanee with
the “Tentative Specifications for Cast Stone” (Serial Designation
P-3-A29T) of the American Concrete Institute.

Ind 53.03 Building brick. (1) DzrintTioN, By building briek is
meant a structural unit of burned elay or shale, sand lime or
concrete, usually solid and about 8 inches by 3% inches by 214 inches
in size, :

(2) StRUCTURE. All building brick shall be rectangular 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) ManvUFACTURE. Concrete building brick shatl be manufactured
from a mixture of Portland cement and approved argregates, such
as sand, gravel, crushed stone, bituminous or anthracite cinders,
burned clay or shale, or blast furnace slag.

{4) InenmiricatmioN, All building brick shall be of distinetive 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:

Cumpresaivae Strength

(bricka Aatwizse) Water Absorption
1be. per snquare inch by 5 hour bolling C/B Ratio
Average Gross Area per cent
Average ol | Individual | Avarageof } Indjvidual | Averageo!l | Individual
Grade b bricks Minimum 5 bricks Maximum 5 hricks Maximum
sw 3000 2500 17.0 20.0 0.78 0.80
MW, 2500 2800 22.0 25.0 0_38 0.90
N.W. 1500 1250 No Limit No Limlt No Limit No Limit
1238
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1. The ratio C/B is the ratio 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 B000
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) 5. W. BricK. Grade 8. W, brick shall ke 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.

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

{7) 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 a moderate degree of resistance to
frost action is permissible.

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

{8) N. W, sricK. Grade N, W. brick may be used for backup or
for interior construction or if exposed for use where no frost action
oceurs.

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

Compressive Strength Moedulus of Rupture
(bricks flatwise) (bricks Ratwise)
Pounds Per Square Inch Pounds Per Square Inch
Average Gross Area
Averaga of Individual Average of Endividual
5 Teata Minfreum b Teats Minimum
2500 2000 A50 300

(10) Tests. Typical specimens of all types of building brick shall
be tested originally to prove compliance with the provisions of this
code, and all concrete and sand-lime brick shall be retested at intor-
vals of not more than one year. Further tests may be demanded at
any time there js reasonable suspicion of non-conformance to the
requirements 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) DrrINiTIoNS. {a) Hollow tile
are the products of surface clay, shale, fiveclay, or admixtures thereof,
moulded to permanent hollow form for use as masonry units in build-
ing construetion.
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- (b) Hollow concrete masonry units are the products of Portland
cement and Suitable aggregates such as sand, gravel, crushed stone,
bituminous or anthracite cinders, burned clay or shale or blast-
furnace slag, moulded to permanent hellow form for use as masenry
units in building construction.

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

Compresalve Strength
{Based on Grow Arenl Absorption
Pounds per square inch per cent
End Construction Side Canatruction
Tie Tile
Average Individual | Avernge | Individual | Average | Individual | Individust
of Five Minlmum af Five Minimum of Five Maximum Minimum
Teata Tuats Treaty
1400 1000 1000 300 5to16 19 4

(3) NuMBer oF ceLLs. Load bearing tile shall conform to the
following requirements as to the minimum number of cells per unit
in the direction of wall thickness:

Nominal Horizontal Minimum Number
Thickness of Tile of Cells in
as Laid in Wall, Divection of Wall
in inches Thickness
B e 1
B e et e 2
B e e —————————— e 2
10 e ————————m 2
1 e e 3

Note: Cells, as used hercin, are hollow spaces enclosed within the perime-
ter of the exterior sheils, and having a minimum dimension of not less than
14 inch and a cross sectional area of not less than one square inch.

(4) DouBLE-SHELL TILE. In double-shell tile the 2 voids between ex-
terior and intetior shells on either side of the tile shall be considered
as one cell in thickness of wall when their combined width ig not less
than % inch, provided the short webs between the inner and outer
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, shail 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 14 inch,

(6} AVERAGE THICKNESS. The average over-all thickness of the
ghells, measured between the inner and extreme outer surfaces of side-
canstruction hotlow tile, shall be not less than 3 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 less than % inch. .

(7) BraNpING. All clay tile shall be branded with a d'stinctive
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, All clay tile shall bear the name,
initials or trade-mark of the manufacturer,

(8) Tests. Typical specimens of all sizes and designs of hollow
tile used in exterior or besring 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 Structural
Clay Tile (A.8.T.M. Designation C-112) of the American Society for
Testing Materials.

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

{e) 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 arca as laid in
the wall,

1. The average sirength of any group of test spacimens of hoilow
conerete masonry units shall be not less than the above requirements.
The strength of any individual test specimen shall be not less than
400 pounds per square inch gross area,

(b) Absorption. Hollow concrete masgonry units used in walls whiech
will be exposed to the weather or soil in finished work shall not
absorb more than 14 pounds of water per cubic foot of concrete
actually contained. Units which are protected from the weather or
s0il with one course of brick or its equivalent need not conform to
these absorption requirements,

(¢} Branding. All hollow concrete masonry units used in exterior
or bearing walls shall be branded with a distinctive indentation or
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 Industrinl Commission.

(d) Tests. Typical specimens of all sizes and designg 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 this
code,

1. Hollow conerete masonry units shall be sampled and tested in
accordance with the methods of sampling and testing econcrete
masonry units (A.3.T.M. Designation C 140-39) of the American
Society for Testing Materjals.
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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:

hiinimum Iﬁdh{idu'l
Minimum No. Minimum No. veruge infmum
Dimension of cella in ’ of cells {n Weight, Welght, b,
uoit directfon of ib. per per square
wull thickness sy It of foor of
tite tile
2x12x12 -] 1 14 13
8xl2z12 3 1 15 14
4x12:12 3 1 18 15
6x12x12 3 1 22 21
6x12x12 4 2 25 24
S112:12 4 3 40 28
10x12x1% [ 2 35 a3
12x12512 4 2 40 38

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

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

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

is not less than % inch and the thickness of webs is not less than
14 inch,

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

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
% inch.

2. Surfaces of all tile intended for the direct application of plaster
or stucco shall be seratched or scorcd. When scorced, each groove
shall be not less than *% inch nor more than % 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-
bearing partitions shall have the word PARTITION impregsed on
them.

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 conerete masonry units used in non-bearing parti-
tions shall compiy with the requirements for use in bearing and
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exterior walls, or shall be branded with a distinctive impression to
identify them for use only in non-bearing partitions. .

{12) CLaY TILE AND HOLLOW CONCRETE MASONRY- UNITS  USED IN
FLOOR CONSTRUCTION. .

(a) General requirements. Where hollow clay tile or hollow con-
crete 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 requivements which apply to tile or block usged 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 partitiong ghall
be complied with. . :

(c) 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 LimePortland Portiand
Cement Cement
Briek. . oceeanvazeccececmn e am e 90 140 176
Hollow Concrets Masonry Unita. . ___.... . 85 100
Hollow Clay Tile e ocemimianamenncianas I 85 100

(2) Where a combination of 2 or move building units is used, the
minimum requivements 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 requiremenits of the standard specifications
for these materials issued by the American Society for Testing Mate-
rialg having designation listed as follows:

Specifications for Portland Cement—C 15041

(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 one part of Portland cemant added to not
more than 6 parts of approved sand, all measurements by volume.

1-2-56
Building Code-

53585

~ - v TN



o
C

WISCONSIN ADMINISTRATIVE CODE 44

(a) In lime or lime-cement mortars any desired part of the lime
may be replaced with an egual volume of Portland cement,

(5) Cement mortar shall consist of one part of Portlaund cement
and not more than 3 parts of approved sand, except that lime putty,
or dry hydrated lime, in volume equal to not more than 15% of the
volume of Portland cement may be added to the mortar.

Note; Approved sand for mortar shall conform to the Tentat:ve Specifica-
tions for Concrete Aggregates (A.S.TM. Deslgnation Ci3-——10)  of the
Amerjcan Boclety for Testing Materlals,

Ind 53.09 Bearing masonry walls, bearing partitions 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, par-
titions and piers shall not exceed those specified in sections Ind 53.04
and Ind 53.07, _ :

{3) Mortars, Cement mortar shall ba used for all masonry which
will have one or more faces in contact with soil. Lime-cecment mortar
or cement mortar shall be used for all masonry in isolated piers,
parapet wails, chimneys where exposed to the weather, and for all
hollow masonry units, All other masonry may be laid in ecement
mortar, lime-cement mortar or lime mortar,

{(4) Masonry bond. In brick masonry, or in combination brick and
other masenry units, the bonding 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, i{s meant 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 concrete masonry units.
Approved clay tile and conerete 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 construetion. Where hollow elay tile or hollow con-
crete masonry units are used in party walls, there shall be not less
than 2 gsuch units, each 8 inches in thickness as a minimum, used
in making up the thickness of the wall unless solid masonry ig used
for building all chases, recesses, framing of all openings, and for the
support, anchorage, and protection of all joists and beams carried
into such watl,

{B) Wall construction, Clay tile and eoncrete masonry units used
in bearing walls shall be well bedded in mortar, The net bearing area
of all clay tile and conerete masonry units as 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 shali be laid in
Portland cement mortar. All elay tile laid with cellg horizontal and
all concrete masonry units shall be laid in cemeni-lime movtar, or

better,

(10) "Height and thickness. All bearing walls, pairty walls and
standard division walls, except as hereinafter provided, shull 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 shall 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 move than 30 feet long between
cross walls, offsets or pilasters. ’

(12) Same. A building not move 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 more 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. All other 1-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 at right angles to the wall face at intervals,
measured either vertically or hovizontally, 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 horizentally, or by floors or roof when the limiting distance
is measured vertically.

(14) Walls below grade. Masonry walls which are in contaet with
the soil in any story shall be increased 4 inches in thickness in that
story, except that for places of abede as specified in section Ind
57.001, not over 2 stories in height, 12 inch walls will be accepted
if substantial lateral supports consisting of masonry walls, offsets
or pilasters are provided at intervals not to excaed 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 4 inches
thick may be considered as part of the required thickness of a wall
if bonded to the backing as required for brickwork, No such wall
shall be less than 12 inches thick.

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

{a) Th> h-ight of masonry pilers which are not built into, and as a
part of bearing wal's, shall be not more than 10 timea the minimum
horizontal dimension.
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(18) Chases, vecesses and openings. There shall be no chases in
B inch walls or in any pier. No chase in any wall shall 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 feel. No vertical chasz shall be closer than 2 feet to any
pilaster, eross wall, end wall or other stiffener, ~

(a) The auggregate area of recesses and chases in the wall of any
one story shall not exceed 4 the whole avea of the face of the wall
in that story. No chases 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 horizontal cross
section of any wall shal]l not exceed 50%, unless the wall is increased
4 inches in thickness, or such portions of the wall between openings
shall be as vequired for piers for the entire wall height.

History: 1-2-56; am. (12) (a). Register, June, 1956, No. §, eff. 7T-1-5&;
am. (4) {b), Reglster, August, 1957, No. 20, eff, 9-1-57,

Ind 53.10 Non-bearing masonry walls, (1) GENERAL REQUIREMENTS.
All exterior non-bearing masonry walls if constructed with one course
of brick to the weathey may be backed with common brick, conerete
masenry units, or non-bearing clay tile, conforming to the reguire-
mients of sections Ind 53.05 and Ind 63.06. If walls are built of con-
crete masonry units ov 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 53.06 and Ind. 53.06, or of gypsum block or other ap-
proved matevials. ’

(3) TYPE OF MORTAR. Lime, lime-cement or cement mortar shall be
used for all non-bearing 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.

(¢) Gypsum may be used for interior elay tile maseary.

(4) MASONRY BOND AND Axciorack. In non-load hearving brick
masonry or in combinations of briek and other masonry units, the
bonding of each tier of units to that adjeining, 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. :

(2) 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 more 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 Iess 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 contaet less than 2-hour fire-resistive
support at the top shall be not more than 24 times their thickness
in eclear height. Plastering shall be included in computing the
thickness.

(6) THICKNESS OF EXTERIOR NON-BEARING 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 ease less 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 comp'ying 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 scction Ind
53.08. Such walls shall have an air space between the facing and
backing of not less than 2 inches nor more than 214 inches, and shall
be bonded to each other with galvanized metal tics at least 4 inch
thick every 16 inches in height and 24 inchea in width. The maximum
height between supports shall be 10 feet. For heights greater than
10 feeot between supports, the thickness of the backing shall be in-
creased 2 inches for each § feet, or fraction thercof, The wall shall
be anchored to the supporting framework with metal ties at least
1% inch thick, spaced not more than 24 inches center to center,

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

Ind 53.12 Bonding and anchoring stone 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 effect the masonry bond shall be
at least 4 inches,

(2} For non-bhearing walls, individual stones shall be anchored to
the supporting framework and doweiled to each other at all hori-
zontal joints, and anchored to the backing at all horizonta) 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 % square inch
in eross section and made of wrought iron galvanized after forming,
or of commerciat bronze.

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

Ind 53.13 Parapet walls, (1) Dlavapet walls not less than 8 jnches
in thickness and 2 feet in height shall be provided on all exterior,
division and party walls of nasonry or conerete, where such walls
connect with roofs other than roofs of fre-resistive construction; but
this section shall not apply:
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(2) To buildings where frame construction would be permitted
under the provisions of this code.

(b) To walls which face streets, or aileys. ‘

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

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

(2) Al parapet walls shail 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.8.7.M. Serial Designation: C-150-49).

(2) CONCRETE AGGREGATES, Concrete aggregates, except lightweight
aggregates, 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 aggregatea for concrete
shall conform to the “Standard Specifications for Lightweight Aggre-
gates for Concrete” (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
14 of the narrowest dimension between sides of the forms of the mem-
ber for which the concrete is to be used nor larger than % of the
minimum clear spacing between reinforveing bars.

{4) WATER. Water used in mixing concrete shall be clean, and free
from injurious amounts of oil, neid, alkali, organie matter, or other
harmful substances,

(5) METAL REINFORCEMENT. Metal reinforcement shall conform to
the requirements of the “Standard Specifications for Billet-Stee! Bars
for Conerete Reinforcement” (A.S.T.M. Serinl Designation: Ald-
50T) or for “Rail Steel Bars for Concrete Reinforcement” (A.8.T.M.
Serial Designation: A16-50T) or for “Welded Stcel Wire Fabric for
Conerete Reinforcement” (A.8.T.M. Serial Designation A-185-37).

(o) Deformed bars. Deformed reinforcing bars shall conform to
the “Standard Specifications for Minimum Requirements for the
Deformations of Deformed Steel Bars for Concrete Reinforcement”
{A.S.T.M. Serial Designation: A~305-50T}. Bars not conforming 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 prineipal reinforcement
and with cross 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 shall 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 bars in the upper layers shall be placed
directly above those in the bottom layer,

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

Ind 53.15 Concrete proportions, mixing and strength, (1) Propok-
TI0NS, The proportions of aggregate to cement for any eoncrete 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 eolleet on the
surface.

{a) The methods of measuring concrete materialg shall be such that
the proportions ecan 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) MixiNe, 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 batchmixevs shall be used.
Each batch shall be mixed not less than one minute after all 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.

(1) Ready-mixed concrete shall be mixed and detivered in aeccord-
ance with the requirements set forth in the “Standard Specifications
for’ Ready-mixed Concrete” (A.S.T.). Serial Designation C04-48).

(3) StTRENGTH. For the design of reinforced concrete structures,
the value of f'. used for determining the working stresses as stipu-
lated in seetion Ind 53.22 (3) shall be based on the specified minimum
28-day compressive strength of the concrete, or on the specified
minimum ecompressive strength at the carlier age at which the con-
crete may be expected to receive its full load. All plansg, 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
struecture were designed.

(a) All concrete exposed to the action of the weather shall have a
water-content of not to exceed 6 gallons per sack of cement.

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

Water-Content, U, 8. Gallons per %4 Ib. Sack of

Cement T4 63 8
Assumed Compressiva Strength at 28 Days,

1. per 8q. in. 2000 2500 2000

(¢) In computing the water-content, surface water carried 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 he established by
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tests made in advance of the start of the work, using suitable con-
sistencies ond in aceordance with the “Standard Method of Making
Compression Tests of Concrete” (A.S.T.M. Serial Designation:
C39-49).

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

{(e) The curve shall be established by at least 3 points, each point
representing average values from at least 4 lest specimens. The
maximum allowable water-content for the concrete for the structure
shall be as determined from this cuvrve 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-
crete structures, conerete made with normal Portland ecement shall be
maintained in a moist condition for at least the first 7 days after
placing, and high-early-strength concrete shall be so maintained for
at least the first 3 days.

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

{b) Al concrete materials and ail 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 Fahrenheif, all concrete when placed in the forms
shall have a temperature of between 60 and 90 degrees Fahrenheit
and shall be maintained at a temperature of not less than 50 degrees
Fahvenheit for at least 72 hours for normal conercte or 24 hours
for high-early-strength concrete, or for as 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 diseontinued. No dependence shall be placed on salt or
other chemicals for the prevention of freezing.

(5) FORMS AND SHORING FOR CONCRETE STRUCTURES. Forms shall be
substantially constructed to carry tdead 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 conecrete is sufficiently hard not to be injuved thereby.
In no case shall the supporting forms or shoving be removed until
the members have acquired sufficient strength to support safely their
weight and the load thereen. The resulis 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) CONDITION oF
pESIGN, All members of frames or continuous construction shall be
designed to resist at all sections the maximum moments and_ shears
produced by dead load, live load and wind load, as detenm_ned by
some one of the approximate methods of elastic frame analysis. Any
reasonable assumptions may be adopted as to relative 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 I
or h. The modulus of elasticity for concrete shall be assumed as
1000 f'., and that for steel as 30,000,000 lbs. 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 I of slabs, beams, girders, and
columns, the reinforcement may be negleeted. In T-shaped sections
allowance shall be made for the effect of the flange, The additional
width of haunched floor memberas 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 registing moment only when a coniplete analysis is made
taking into account the variation in depth. Otherwige the minimum
depth shouid be used to find motment and to vesist the resulting
moment. However, in any case, the actual depth may be assumed to
resist shear.

{e) Moments at faces of supports may be used for design 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 slabs 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 intezrally with their
supports shall be the clear span plus the depth of the beam or siab
but shall not exceed the distance between centers of suppouts,

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

{2) RequireMENTS FOR T-pEAMS. In T-beam construction, the slab
and beam shall be built integrally or otherwise effectively 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 3% the clear distance of the next
hean:,

(a) For beams having a flange on one side only, the effective over-
hanging funze 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 eonzid-
ered 2s 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-beam, 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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(¢} Provision shall be made for the compressive stress at the sup-
port in continuous T-beam construction, care being taken that the
provisions relating to the spacing of bars, and the placing of concrete
shall be fully met,

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

(e) Isciated beams in which the T-form is used only for the pur-
pose of providing additional compression area, shall have a flange
thickness not less 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 4 inch in diameter 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 FLOOW CONSTRUCTION, Concrete joist floor con-
struction consists of conerete joists and slabs placed monolithically

" with or without burned ¢lay or conerete 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 concrete in the joists are used, and the fillers are so
placed that the joints in alternate rows are staggered, the vertical
shells of the fillers in contact with the joists may be included in the
calculations 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
ime-half inches in thickness, nor less in thickness than 1/12 of the
clear distance between joists,

(¢) Where removable forms or fillers ave used, the thickness of the
cancrete slab shall not be less than 1/12 of the clear distance he-
tween joists and in no case less than 2 inches. Such slab shall be
reinforced at right angles to the joists with a minimum of .049 sq.
in, of reinforcing steel per foot of width, and in slabs on which
the prescribed live load does not exeeed 50 lbs. per sq. ft.,, no addi-
tional reinforcements shall be required.

(d) When the finish used as a wearing surface is placed mono-
lithically with the structural slab in buildings of the warehouse or
industrial class, the thickness of the concrete 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 14 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 impalir the strength of the construction,

(5) FLAT SLABS AND TWO-WAY SLABS 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 Concrete and Reinforced Concrete, or the building
regulations for reinforced concrete of the American Concrete Insti-
tue (A.C.I. 318-56).
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Ind 53.17 Shear and diagonal tension. (1) GENERAL. Due to the
composite character of reinforced concrets beams, the action of re-
inforcement in resisting diagonal tension is not susceptible of exact
analysis. Hence, the design of web reinforcement is based on empirical
or modified rational methods which have been developed from tests
and the observations of existing struectures,

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

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

v =_YT' For beams of I or T section, the width of the concrete weh

or stem shall be used.

(a) In concrete joist floor construction where burned clay or con-
crete tile ave 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
stagpered.

(3} Usy or WER REINFORCEMENT., Where the shearing unit stress
in a beam or joist exceeds 0.03 f'., web reinforcement shall be pro-
vided at all sections for the shear in excess of this amount.

{(a) Web reinforcement may consist of vertical or inelined stirrups
or bent-up longitudinal reinforcement or a combination thereof. Rars
inclined at an angle less ihan 15 degrees with the axis of the beam
shall not be considered as web reinforcement.

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

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

ind 53.18 Bond and anchorage. (1) UnIt BoND sTRESS. In flexural
members in which the tensile reinforcement ig parallel to the com-
pression face, the bond stress at any cross section shall be computed

by the formula u == Sovjd . In heams of variable depth to which this

formula does not apply, special provision must be made for the end
anchorage of all tensile reinforcement,
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(2) ANCHORAGE FCR 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 ov 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 bent embedment or
by other ancharage, If preferred, the bar may be bent across the web
at an angle of rot less thn 15 degrees with the longitudinal portion
of the bar and made continuous with the reinforcement which resists
moment of opposite sign.

(a) Of the positive reinforecement in continuous beams not less than
Y, of the area shall extend along the same face of the heam into the
support a distance of 6 inches. .

(1) In simple beams, or at the freely supported end of continuous
beams, at least ' the required positive reinforecement shall extend
along the same face of the beam into the support a distance of 6
inches,

(c) Plain bars in tension shall terminate in standard hooks except
that hooks shall not be required on the positive reinforcement at in-
terior supporta 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 shsll be bent through
an angle of 90 degrees tightly around a longitudinal reinforcing
bar not less in diameter than the stirrup bar and shall project be-
vond the bend at least 12 diameters of the stirrup bar.

4, In all cases, web reinforcements shall be carried as close to the
compression surface of the beam as flre and rust protection reguia-
tions and the proximity of other steel will permit.

Ind 53.19 Columns, (1) LisrriNe pIMENSIONS. The following see-
tionz 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 modified
as shown in section Ind 53.19. The unsupported height may be de-
fined ag the distance from 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 mullions that are not continuous from story to
story shall have a minimum diameter or thickness of 6 inches.

{2) SpiraL cOLUMNS. The maximum allowable axial load on col-’
umns reinforced with longitudinal bars and closely spaced spirals
enclosing a circular core shall be as follows:

P _— A‘ (0.225 f’c + flpn)
Wherein
A; = The gross area of the column,
f'. = Compressive strength of the conerete,
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{. = Nominal allowable stress in vertical eolumn 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—16,000 #

P+ = 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 §,
and the minimum diameter of bar shall be % inch. Spirals shali be at
least ¥% inch in diameter and shall not be spaced less than 1% inches
nor more than 8 inches apart. :

(b} Spiral reinforcement. The ratio of spiral veinforcement p’
shall not be less than the value given by the following formula:

= A £
P = 0.45 (A( — 1 )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
40,0004 per sq. in, for hot rolled rods of intermediate
grade, 50,0004 per sq. in. for rods of hard grade, and
60,000# per sq. in. for cold drawn wire.

{3) Tiep coLUMNS, The maximum allowable axial load on columns
veinforced 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 verticul bars shall be 4, and the mini-
mum diameter of bar shall be % inch, Lateral ties shall be at least
14 inch in diameter und 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 firmly in its designed position,

(4) Lono coLuang. The maximum allowable load P’ on an axially
loaded reinforced concrete column having a height, h, greater than
10 times its least lateral dimension, d, is given by the formula:

h
P = P[I.B — .03—(1“
in which P = the allowable axial load on a normal short column.

(5) BENDING MOMENTS iN CoLUMNS. Columns in building frames
shall be designed to resist the maximum moments and shears produced
by dead load, live load, 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 consistent throuchout
and agree with the methods used in the analysis of floor members,
Recognized methods of analysis shall be followed in caleulating 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 column verticals are used, the
minimum amount of lap shall be as follows:
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L. For deformed bars with concrete having a strength of 3000 #
per sq. in, or above, 20 diameters of bar of intermediate or hard
grade steel. For bars of higher yield point, the amount of lap shall
be increased one diameter for each 10007 per sq. in. by which the
allowable stress exceeds 20,000# per sq. in When the concrete
strengths ave less than 3000# per sq. in, the amount of lap shall be
1% greater than the values given above, -

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

3. Welded splices or other positive connections may be used instead
of lapped splices. Welded splices shall preferably be used in cases
where the bar diameter exceeda 1% 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
reinforeing steel used.

Ind 53.20 Plain and reinforeed concrete walls and piers. (1) Defi-
nitions. Plain conevete walls shall be defined as concrete walls where
the area of the horizontal reinfovcement is less than 0.0U25 and the
area of the vertical reinforcement is less than 0.6015 times the cross
sectional area 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. S. & W, gauge is used,

(2) Thickness. The thickness of reinforced conerete bearing walls
shall not ba 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 eoncrete 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
either plain or reinforced concrete shall be not less than 8 inches
thick.

{¢) The limit of thickness and guantity of reinforcement 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-
furced concrete bearing walls with minimum reinforeement specified
above shall be 0.25 f'. for walls having & ratio of height to thickness
of 1_0 or less and shall be reduced proportionally to 0.15 f'. for walls
bavmg a ratio of height to thickness of 25. When the reinforcenment
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 shall not exceed the width of the bearing plus 4 times
the wall thickness, nor shall it exceed the center to center distance
betweaen loads. The ratio p’c 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 1/30 the distance between supporting or enclosing
members,

Historyy 1-2—56‘: r. and recr. Reglater, Auguat, 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 forees acting over the entire area of the
footing on one side of said plane.

(a) The greatest hending moment to be used in the design of an
isolated footing shail 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 or 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 metallic basea,

4. The width resisting compression at any section shall be assumed
us 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 tofal tensile reinforcement
at any section shall provide a moment of resistance at least equai to
83% of the bending moment,

{d) In two-way square footings, the reinforecement 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 respect to the
center line of the column or podestal and having a width equal to the
length of the short side of the footing, The remainder of the rein-
forcement shall be unifermly distributed in the outer portions of the
footing.

Reinforcement in band-width (B) 2
Total reinforcement in short dimension (8+1)

In this formula, “8” is the ratio of the long side to the short side
of the footing.

(2) ANCHORAGE OF BARS IN FOOTING SLABS. Plain bars in footing
slabs shall be anchored by means of standard hools, 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 corresponding face of the column,
pedestal, or wall and located a distance therefrom equal to the effec-
tive depth for footings on soil, and % the effective depth for footings
. on piles.

(a) Each face of the eritical 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 eritical section for shear, 2 diagonal
lines drawn from the column or pedestal corncrs 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 intereepted
between the 2 diagonals,

(b} Critical sections for bond shall be assumed at the same planes
as those preseribed for bending moment; also at all other vertical
planes where changes of section or of reinforcement oceur. .

(¢) Computations for shear to be used as a mensure of bond shall
be based on the same section and loading as prescribed for bending
moment.

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

1. In one-way reinforced footings, 100¢5,
2, In two-way reinforced footings, 85%.

(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 seetion shall be assumed
as producing shear on the section; the reaction from any pile whose
center is located 6 inches or more inside the seection 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
producing shear on the section shail be based on straightline inter-
polation between full value at 6 inches outside the section and zero
value at 6 inches inside the section,

(4) TRANSFER OF STRESS AT BASE OF COLUMN. The stress in the
lonzitudinal reinforcerient of a column or 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 reinforeement is accom-
plished by extension of the longitudinal bars, they shail extend inte
the supporting member the distance required to transfer to the con-
crete, by allowable bond stress, their full working value,

(b) In cases where dowecls are used, their total sectional arca
shall be not less than the sectional area of the longitudinal rein-
forcement in the member from which the stress is being transferred.
In no case shall the number of dowels per niember be less than 4 and
the diamater of the dowels shall not exceed the diameter of the
column barg by more than % inch.

(e) Dowels shall extend up into the eolumn or puedestal a distance
at Jeast equal to that required for lap of longitudinal colummn bars
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and down into the supporting pedestal or footing the distance required
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 considered as being transferved by bearing to
the top of the supporting pedestal or fooling. The unit compressive
stress on the loaded area shall not exceed the bearing stress allowable
for the quality of concrete in the supporting member as limited by
the ratio of the loaded area to the supporting area.

(e) In sloped or stepped footings, the supporting area for bearing
may be taken as the top horizontal surface of the footing, or as-
gsumed as the area of the lower base of the largest frustum of a
pyramid or cone contained wholiy within the footing and having for
jts upper base the area actually loaded, and having sule slopes of
one vertical to 2 horizontal, '

{5) PEDESTALS AND FOOTINGS (PLALN CONCRETE). The allowable
compressive unit stress on the gross arvea of a concentrically loaded
pedestal shait not exceed 0,251, Where Lhig stress is exceeded, roin-
forcement shall be provided and the member designed as a veinforced
concrete column, :

{a) The depth and width of a pedestal or footing of plain concrete
shall be such that the tension in the concrete shall not exceed 03 f'.
and the average sheanng stresg shall not exceed 02 f'c taken on
sections as prescribed hevetorove for reinforced conecrete footings.

(6) L'OUTINGS SEPPURTING ROUND COLUMNS. In computing the
stresses in footings which support a round or octagonal concrete
columin or pedestal, the “face” of the column or pedestal shall be
taken as the side of a squave having an avea equal to the area en-
closed within the perimeter of the ¢olumn or pedestal,

(7) MINIMUM EDGE-THICKNEsS. In rveinforced concrete footings, 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 footings on soil, nor less than 14 inches
above the tops of the piles for footingg on piles.

Ind 53.22 Allowable working stresses. (1) CoONURETE sTRENGTIH, The
strength of concrete is fixed by the water content as deseribed in
section Ind 53.15 (3). Reinforced concrete used under this code shall
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) Moburar RaTio. The modular ratio, n, shall be assumed equat
30,000

lUll:—"*f*fj;:‘"—'—'
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(3) ALLOWABLE UNIT STRESSES IN CONCRETE,

WISCONSIN ADMINISTRATIVE CODFE B

Description

A“t)“‘.thh' uull ﬂirvs.wﬂ

Floxure:
Extreme fiber stresa in
compreasion
Extreme tiber stress in tension
in plain ennerete foolinga_ ..
Nhear: v (as a measuee of
diagonal tension)
Beama with no web eein-
forcement, . __ ... _ _.
Beams with properly desigzned
web reinforcement__ .. ,.
Flat alabs at distance d frem
odge of column eapital or
drop panel ..o
Footings. . ... oo e ._....
Bond: u
Delormed hars
Top bate. - ce e
In 2-way [ootings
{except top bars) .. ___. . .__

I"lain bara (muat he hooked)
Top ATS_ ..o,
2-wuy lootings
{except top bara)

All others. ... .__
Bearing: 1,
Walls, Piers, Pilasters and
Pedestalz
On full arca.., ..
On !5 nren or lesa. o __. |
Cotlumns:
See Sectien Ind.

In2

HEAL

Allathers_ o oo ..., !

For any
strengeth of For strength of conerate
concrete in . shiwn belew
accordance| Maxi-
with Heetion| mum - —wen o e e s
Ind. value
53.15(2) pi o =2000| I'c=2500] ['.=%000
30,000 psi psi psi
n= — n=11 n=12 n=10
s
[0 Y PR (N a00 1125 144
[ENLH N - - [{H] T S
L1217 L SO, H A 490
LU 5{ JoP 240 3on 60
VaRk" e s a0 T e
LN IRY L i Hir Th T
007", 245 14t 175 R4
0,08]", 230 18161 g 240
(ORI S0 200 240 400
[T § HiE) 6n 5 o
0.036¢ . 126 9 an ik
045, L5R 'm 13K (R
i
i
f !
B —eooaun 625 T
- ,.“i TH0 f pEE] 1i2s
1 !
P |
1 I

(4) ALLOWABLK UNIT STRESSES IN REINFORCEMENT. (1) Tension in
Iongitundinel steel and web reinforcentont:
Structural srade steel rods

Intermediate grade and hard stecl vods (Billet =

rail steel or axle stecl)

(b) Compression in eolumn certioals:

L. Intermediate grade steei rods

2, Hard grade steel rods {Billet steel,

axle steel)

fined as follows:

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ f. = 181U
lL‘LI
_____________________________ o o= 20,000
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ F.oo= 16,06
ail sieel or
£, = 20,000

3. The symbola and notation used in the above formulas are de-

i'.—ultimate compressive strength of conerete at uge of 28

days.

fo —compressive unit stress in extreme fibre of conerete in
flexure or axial compression in concrete in eolumns,
v.—unit shearing stress in concrete.

&

u —bond stress per unit area of surface of bar.
f, —tensile unit stress in reinforcement,

e
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Ind 53.22 Reinforced gypsum concrete, (1) Marriasg, (a) The
term “gypsum” as used in this chapter shall mean caleined gypsum
manufactured from gypswin meeting the requirements of the Ameri-
can Society for Testing Materials’ Standard Specifications for Gyp-
sum C22-25, (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 conerete shall
be dry, soft wood, uniform and clean in appearanca, They shall pass
a 1-inch screen and shall be not more than vy inch in thickness.

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

(2) Minmmum THICKNESS. {a) The minimum thickness of gypsum
concrete 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) Preeast 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 gide up.

(3) DesieN. (a) Reinforced gypsum concrete shall be designed by
methods admitting of rational analysis according to established prin-
ctples 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 s hercinafter provided. The
general assumptions and principles established for ieinforced con-
crete shall also apply to reinforced gypsum concrete insofar as they
are pertinent.

(b) For precast gypsum structural units which can not be analyzed
in accordance with established principles of mechanics, the safe uni-
formly distributed earrying 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 4 of the clear span from the
support. -

.(c) Reinforeed gypsum conerete shall not be used where exposed
directly to the weather or where subjected to frequent or continuous
wetting.

(4) StereENGTH, (a) Gypsum concrete shall be classified according
to mixture, and concrete of cach c¢lasg shall have a minimum strength
in compression ag follows:

1. Class 1 Neat {Containing gypsum and wa-

econly) _________ ___________ 1800 lbs. per sq. in.
2, Class 2 Containing not more than 3% by

weight of wood chips or fiber __1000 lbs, per sq. in.
3. Class 3 Containing not more than 1212%

by weight of wood chips or fiher 0D Ibs. per sq. in.

1-2-56
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(b) The strength of gypsum concrete shall be determined by com-
pressive tests of 5 cylinders, 6 inches in diameter and 12 inches in
length, from each 25 tons or fraction thereof. The test specimens
shall be dried at a temperature of not less than 70 degrees Fahrenheit
nor more than 100 degrees Fahrenheit in an atmosphere of not more
than 50¢% relative humidity. The specimens shall be weighed at
I-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 Compression Tests of Concrute, A.S5.T.M. C39-39. The average
of the 5 specimens shall not fall below the specified minimum and
in no case shall any specimen show a strength of less than 80% of
the specified minimum.

(3) MopuLus oF ELasticrTY. (a) In the design of structural mem-
hers of reinforced gypsum concrete the following values shall he used-
for the modulus of elasticity:

1. Class 1 Neat oo 1,000,000 Ths, per sq. in.
2, Class 2 Containing not more than 3%

by weight of wood chips or .

fiber - e 600,000 1bs, per sq. in.
3. Class 3 Containing not more than

12149 by weight of wood

chips or fiber .- 200,000 lhs. per sq. in

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

1. Compressive stress in bending oo . (L2051,
2, Axial compressive or heaving stress ... e 0,207,
4. Bond stress (reinforcement anchored) . 0.02f,
4. Shearing stress (reinforcement anchored) ... 0.02f,

5. In this table (f.) indicates the compressive strength of the ryp-
sum conerete as specified in Section (4) (a).

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

(7) SuspeNstoN systeM. In the construction of floors or other
slabs the reinforeing 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 fleor heams 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 anchoritre of the wires. The wires shall be designed
for a tension in pounds per foot width of slab equal to:

_ wkd
8d

in which
w8 the total lead in fbs, per sq. L
L ig the clear span in feet
d is the sag of the wires in feel

1-2-56
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Ind 53.24 Structural steel. (1) MaTeriar, (a) Structural steel shall
conform to the “Standard Specifications for Structural Steel for
RBridges and Buildings”. (A.S.T.M., Serial Designation A7-62T).

Note: All arec welding clectrodes shadl eonform (o the regulrements of
the “Specitications for Iron and Stecl Acve Welding Dlectrodes' of the Anueri-
cin Welding Scociety, BElectrodea shatl be saitable for the positions nd ather
«onditlona of intendod use,

(b) With each container of electrodes, the manufacturer shall fup-
nish instruetions giving recommended voltawe and amperage ({and
polarity if direct current) for all uses and welding positions for
which the electrode is suitahle,

(2) CoMBINED STRESSES. (1t} Awial and bending, Members subject
to both axial and bending stresses shall be so proportioned that the
quantity
f. £ L .
R shall not exceed unity, in which _

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

axial stress only exisled.

F. = bending unit stress that would he permitted hy this seetion
if bending stress only existed.

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

fi = bending unit stress(actual} bending moment divided by

section modulus of member,

(M) Sheay with tension or eompression. Rivets, bolts, and wells
subject to shearing and externaily applied tensile or compressive
forces shall be so proportioned that the combined unit stress will not
exceed the unit stress allowed for sheay in 4 ().

(3) EFFECTIVE SPAN LENGTH. (&} Simple spans. Beams, givders,
and trusses shall ordinarily be designed on the hasis of simple spans
whose effective length is equal to the distance betwueen centets of
gravity of the members to which they deliver their end reactions.

(h) Eund restreint. When designed on the assumption of end re-
straint, full or partial, due to continuous, semi-continuous opr canti-
lever action, the beams, girders and trusses, as well ag 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 forees, without
exceeding at any point the unit stresses presevibed in 4(a); except
that some non-elastic hut sclf-limiting deformation of o jarl of the
connection may be permitted when this is essential to the avoidunce
of overstressing of a weld.

(4) ALLOWABLE UNIT s$TRESSES, All pavts of the structure shall be
so proportioned that the unit stress in pounds per syuare inch shall
not exceed the following values except as provided in section Ind
03.001.

(@) Structural steel, rivets, bolts and weld metal,
1. TENSION.

a. Structural steel, net section ___. ________________ 20,000
b. Butt welds, seetion through throat ________.__ ___ 20,000
¢, Rivets, on area based on nominal dismmeter ______ 20,000
d. Bolts and other threaded parts, on nominal avea at
root of thread ______ .. __ _.__ ______. _ . . 20,000
1-2-58
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2. COMPRESSION.
Columns, gross section

{
a. For axially loaded colummns with values-—
not greater than 120

[.‘
_________________________________ 17,000 — 0,483 e
h. For axially loaded enlumns (bracing and other
secondury members) with values of 1; greater
than 120
(for main members, see b (h))
e i LBDOR
bt ®o00e
in whieh { is the unbraced length of the column,
and v is the corresponding radius of gyration of
the scetion, both in inches.
¢. Plate girder stiffeners, gross section __.._.__. .. 20,000
d. Webs of rolled sections at toe of filet
(Crippling, see 10 (g)) oo . 24,000
e. Butt welds—Section through throat (erushing) - . 20,0000

3. BENDING.

a. Tengion on extreme fibers of ralled sections, plate

givders, and built-up members . _____.___ 20,000
h. Compression on extreme fibers of rnlled sections,

plate girders, and built up members.

With 3y~ not in excess of 600 . . 20,000
With -{)d?-in excessof GO0 _____ ... 12,000,000
i
bt

in which ! is the unsupported length and d the depth, of the member;
L is the width, and t the thickness, of its compression flange; all in
inches; except that ! shall be taken as twice the length of the com-
pression flange of a cantilever heam not fully stayed at its outer eml
against translation or rotation. .

e, Stress on extreme fibers of pins __. . ____.__ 30,000

f. Fiber stresses in butt welds, due to bending shall not exceed the
values prescribed for temnsion und compression, respeetively.

g. Fully continuous bheams and girders may be proportioned for
negative moments which are maximum ab interior points of support,
at a unit bending stress 20% higher than above stated; provided
that the section modulus used over supports shall not he less than
that vequired for the maximum positive moments in the same beam or
girder, and provided that the compression flange shall be regavded
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,

-2t
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4. SHEARING.

a. Rivets ____________ - 15,000
b. Pins, and turned bolts in reumed or ’
drilled holes . . 15,000
¢, Unfinished bolts ____ ___ . ________.. 10,000
d. Webs of heams and plate girders,
gross section . ________________ 13,000

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

plug or slot weld _______________ 13,600
2. on section through throat of butt
weld o ____ 13,000

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

3. BEARING. Double  Single
Shear Shear
a Rivets _ . 40,000 32,000
b, Turned holts in reamed or drilled holes ... 40,000 32,060
Unfinished bolts ___._ __________ _________ 25,000 20,006

e. Pins _____ o ___ 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 ____ . G000
in which d is diameter of voller or rocker in
inches.

(5) SLENDERNESS RaTIo. (2) The ratio of unbraced length to least
. . i .
radius of gyration v for compression members and for tension mem-

hers other than rods shall not exceed:

L. For main compression members . __________ 120
2, For bracing and other secondary members in compression 200
3. Tor main tension members _____._ . e 240
4. For bracing and other sccondary members in tension ._____ 300

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

under 4 (a) for its actual ratio ﬁf——

_t
T 200r

(6) DepTH kaTiO. (@) Simple spans. 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.

1.6
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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 roofs, with a slope of
not less than 43 in 12 - ‘

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

{7) MINIMUM THICKNESS OF MATERIAL, () General, The minimum
thicknesses required for protection against crippling, buckiing, and
shear are preseribed in paragraphs (b) and {¢) of this scction and
in paragraph (b) of (10), respectively. Those stipulations assume
that the material is straight and true as erceted within the limits
prescribed in (13), and is not veduced by corrosion.

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

2. The following stipulations (a) and (b) as to minimum thickness
shall apply to exterior steelwork enclosd in a non-impervious enve-
lope or exposed to frequent rain or snow, and to intervior steelwork
subject to atmespheric exposure more corrozive than that mentioned
in the preceding paragraph.

(a} Columns, studs, lintels, girders and beams; exterior trusses,
exterior bracing members; %4 inch minimum.

(b) Purlins, girts, trusses and bracing members sheltered from
direct exposure to rain and snow; vy inch minimum.

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

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

{a) Projecting elements under compression. 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. Singie angle struts; 12

2. Double angle struts, angies or plates projeeting from givders,
columns or other compression members; compression flanges of
beams; stiffenera on plate girders; flanges or stems of tees; 16.

3. The width of plates shall be taken from the free edge to the first
row of rivets or welds; the width of legs of angles, channels and
zeeg, and of stems of teeg, shall be taken ag the full nominal dimen-
sion; the width of fAanges of beams and tees shall be taken as %
the full nominal width. The thickness of a sloping flange shall be
measured halfway between a 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 eonform to same
and would satisfy the stress requirements with a portion of its
width considered as removed, the member will be considered ac-
ceptable without the actual removal of the excess width.

1~2-66
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(c) Compression members. 1, In compression members, the mmsup-
ported width of web, cover or diaphragm plates between the nearest
lines of rivets or welds, or between the roots of the flanges in rase of
volled sections, shall not exceed 40 times the thickness.

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

3. The unsupported width of cover plates perfornted with a suc-
cession of access holes, only the lenst net width acvoss holes heing
assumed available to vesist compression, may exceed 40, but shall not
exceed 50 times the thickness.

(8) CONNECTIONS, (&) Minimum connections, Conneetiens earrying
calculated stresses, except for lacing, sag bars, and girts, shall be
designed for not less than 10,000 pounds, if welded; ov if riveted ov
bolted, shall have no fewer than 2 rivets or 2 bolts,

(b) Unrestrained members, Except as otherwise indicuted by the
designer, all connections of beams, girders, or trusses shall be de-
signed as flexible, and may ordinayrily be proportioned for the reaction
shear only. If, however, the eccentricity of the connection is cxcessive,
provision shail be made for the resulting moment.

1. Flexible beam connections shall permit the ends of the beam to
rotate sufficiently to accommodate its deteetion 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 1/360th of the span (6a);
or
fL if the beam is designed for full uniform load
= ogue5,000  producing the unit stress £ at mid-span;

e = the horizontal displucement between the top and bottom of
the beam at its end, in inches.
== the flexural unit stress in the beam at mid-span; p.s.,
d = the depth of the beam, in inches,
= the span of the beam, in fect,

(9) WELDS, () Type of welds, Butt, fillet, plug or slot welds, ov
a combination of these types, may be used in making joints and join-
g component parts.

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

Note: It will he the policy of the Imdustrial commission to spprove of
weld details, processes and mzthods conforming to the requirenwnts of the
standard code for Arc and Gas Welding in Building Construction of the
American Welding Soclety,

(c) Operator qualifications, All welding shall be done by skilled
workmen who shall give satisfactory proof of their skill and ability
with process to be used on the proposed wovk,

1-2-66
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(d) Qualificelivns wund inspeclion requiremcents for welding opera-
tiong und operutors. 1, The state building code provides that the in-
dustrial commission shall determine necessury data, tests and other
evidence required to prove the merits of materials, methods of con-
struction and devices used in the construction, alteration and equip-
ment of buildings or structuves, and further, in connection with weld-
ing, reruires such work to be done by skilled welders who must give
sutisfuctory proof of their skill and ability,

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

3. All welding operators employed as such in exceutive work cov-
eved by the Wisconsin state building code shall be previously
nualified by tests as prescribed hercin, 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 persevibed ¢ualification
tests.

4. The industrial commission shall issue, to any operutor who hus
suecessfully passed the prescribed .qualification tests, i certificate
heaving the eperator’s name, address and signature, and the record of -
the extent of his successlul qualification testing, This certificate shail
remain in foree 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-
come void. The renewal of a certificate shall be granted only upon
suecessful completion of new qualification tests.

3, The procedure for qualification of welding operators shall be as
specified in appendix D of the Code for Ave and Gas Welding in
Building Construetion, latest edition, as published by the American
Welding Society. This consists essentially of tests for the making of
hoth groove and fillet welds in 4 positions each, One test is required
for each position for fillet welds, and for groove welds one test for
cach position in material up to and including % inch thick shail be
nade in materiul % inch thick, except that if the construetion in-
volves welding of matevial over 31 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 ineh in thickness, if a test weld is made
in the maximum or one inch thickness, no test weld is necessary in
the % inch thickneas,

6. Al welding shall be subject to examination by a competent
inspector approved by the industrial commission, who shall eertify
to the industrial commission that all welding has been completed in
acecordance 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 accordance with the provisions
of Section b of the Code for Are and Gas Welding in Building Con-
struction, latest edition, as published by the American Welding
Society.

7. The form 8B-13A “Certificate of Competency—WELDER” is
issued pursuant to Ind 53.24 (9) (e).

1250
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(10) PLATE GIRDERS AND RULLED BEAMs, (@) roportioning. 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 or fiedd vivet 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 area, the excess shall be deducted. 1f such members contain
other holes, as for holts, pins, countersunk rivets, or plug or slot
welds, the full deduction for such hales shall be made, The dedue-
tions thug applicable to either flange shall be made also for the oppo-
site flange if the corresponding holes ave there present.

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

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

1. Each flange of welded plate girders 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
ocuter row of rivets connecting them to the angles, The total cross-
sectional area of cover plates of viveted girders shall not exceed
Th7t of the total flange area.

3. If the girder is subjected to substantial fluctuutions in loading,
stiffeners, lateral plates or other appurtenant material shall not be
welded to the tension flange, except at points where the maximum
flange stress is less than half the allowable,

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

fe) Stiffenvrs, Beaving 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 extend uas closcly us possible to the edge of the
fiange plates or flange angles, They shall be designed as columns
subject to the provision of 4(a); assuming the column section to
comprise the pair of stiffuners and a centrally located strip of the
weh equal to not more than 25 times its thickness at intevior stiffeners
or a strip equal to not more than 12 times its thickness when the
stiffeners ave located at the end of the web, The column length shall
be taken as not less than % of the length of the stiffeners in com-

!
puting the ratio T 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 crimped.
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h
If e is equal to or greater than 70, intermediate stitFeners shall be

required at all paints where v exceeds
61,000,000

4

t . .
h — the clear depth between flunwes, in inches.
t — the thickness of the web, in inches.

the greatest unit shear in the panel, in pounds per square
inch, under any condition of complete or partial loading.
The clear distance between intermediate stiffencrs, when
stiffeners are requited by the foregoing, shall not exceed
84 inches or that given by the formula

11,000 ¢
d = —  where
Vv
i = the elear distance between stiffeners, in inches

1

I. Intermediate stiffeners may be applied 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 he crimped over the flange
angles, Intermediate stiffencrs employed to stay the web plate against
buckling, and not for the transfer of concentrated loads from flange
to web, shall be of a section not lesg than that required by the formula

I, = 0.00000016 H*, in which

H = Total depth of web.

I. — Moment of inertia of the stilfeners or stiffener (figured
with a common axis at the ecenterline of web for stiffeners
in pairg and with the axis at the interface between stiffener
and web for single stiffencrs).

3. Rivets connecting stiffeners to the girder wcb shall be spuced not
sver § times their diamoter, or more closcly if so required in order
to transmit the stress due to concentrated loads.

(/) Horizontal forces. The flanges of plate girders supporting
cranes or other moving loads shall be proportioned to resist the hori-
zontal forces produced by such loads.

(7) Web erippling of heams. Rolled heams shall be so proportioned
that the compressive stress at the web toe of the fillets, resulting
from concentrated loads not supported by bearing stiffeners, shall not
exceed the value of 24,000 pounds per squave inch allowed in 4({a).
The governing formulas shall be

For interior loads Tﬁ%‘”zﬁ)" = not over 24,000
For end reactions —t(Tlti-ni)_ == 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 = istance from ouler face of flange to web toe of fillet, in

inches.
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(11) CoLUMN BASES. (a) Luads. 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 corvect ele-
vation with full bearing on the masonry.

(¢) Finishing., Columin 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 contaet bearing is
obtained; rolled stee] bearing plates, over 2 inches but not over 4
inches in thickness, may be straightened by pressing; cv, if presses
are not available, by planing on all bearing surfaces, to obtain a satis-
factory contact bearing; rolled steel bearing plates, over 4 inches in
thickness, shall he planed on all bearing surfaces (except as noted
under 3).

2. Column bases other than volied steel beaving plates shall be
planed on all bearing surfaces (except as noted under 4).

3. The bottom surfaces of bearing plales and column bases which
rest on masonry foundations and are grouted to insure full beaving
contact need not be planed.

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

(12) SHOP PAINTING, (u) Shep cowf. After inspection and approval
and hefore leaving the shop, all stecl work shail 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 adjacent to edeces,
to be field welded, all steel worlk shall Le given one coat of approved
metal protection, applied thovoughly and evenly and well worked into
the joints and other open spaces. All puint shall be applied to dry
surfaces. :

(b) Innceessible purts, Purts inaceessible after assembly shal] be
given 2 couts of shop paint, preferably of different colors.

() Contact surfaces, Contact surfaces shall be cleaned, by effective
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 fielld welded. Surfaces which are to be welded
after erection shall, where practicable, not receive a shop cout 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) Bracing., The frame of all steel skeleton build-
ings shall be carried up true and plumb, and temporary bracing
shall be introduced wherever necessary to take eare of all Joads to
which the structure may be subjected, including erection equipment,
and the operation of same, Such bracing shali be left in place as long
as may be requived for safety,
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(b} Bolting up. As erection progresses, the work shall he securely
holted up or welded to take care of all dead load, wind and erection

stresses,

(e) Erection stresses. Wherever piles of material, erection equip-
meut or other loads are carried during erection, proper provision
shall be made to take care of stresses resulting from the same.

{d) Alignment. No riveting ot welding shall be done until the
structure has been properly aligned.

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

(£} Turned bolts. Holes for turned bolts to be inserted in the field
shall be reamed in the field.

{(g) Field painting. All field rivets and bolts, also all serious abra-
sions to the shop eoat, shall be spot painted with the material used
for the shop coat, or an equivalent, and all mud and other firmly
attachod and objectionable foreign materials shall he removed, before
general field painting.

1. Responsibility for this touch-up and ecleaning, as wetl as for
general field painting, shall be alloeated in aceordance with accepted
local practices and this allocation shall be set forth explicitly in the
contract.

(14) LIGHT GA\UGCE STEEL STRUCTURAL MUEMDERS. («) Scope. The re-
quirements of this section shall apply to the design of struetural
members formed of sheet or strip steel less than 3/168 ineh thick and
ased for load carrying purposes in buildings anil structures within the
scope of this code. All such structural members shall be capable of
supporting all vequired loads without excceding the allowable unit
stresses specified in this section and shall be designed in accordance
with recornized engineeving practice.

(b) Material, 1. Steel shall conform to the specifications of the
American Society for Testing Materials for Light Gauge Struetural
Quality Flat Rolled Carbon Steel Serial Designation A-245 and A-246,
The terms C, B and A used herein to designate erades of stecl refer
to the grades provided by these A.8.T.M. specifications.

2. Steel of higher strength than is covered by the above mentioned
A.S.T.M. specifications may be 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 cectified data showing the properties of
such grades of steel

(¢) Basic design stresses. Allowable working stvess. 1. Tension on
the net section of tension members, and tension and compression, fe,
on the extreme fibers of flexural members shall not exceed the values
specified in the following table except as otherwise provided in this
section.
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Aliownble
Working Stresa
Pounds Per 8q. In.

Minimum
Yleld Point

de of Stecl
Grade of Pounds Per Sy. In.

33, 000 18,000
30.000 16,500
25,000 13,500

Other Grades Allowable Stress  Minimum Yield Point Divided by 1.86

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

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

fo = [1.67 £, — 53307 — (1/18) (f, — 8150) w/t
e. For w/t over 30 but not over 60

fo = 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 flat web shall not exceed the values in
accordance with the following formula:

64 000,000

v = YL with a maximum of 2/3 f..

In the above formula
t = web thickness
h = clear distance between flanges
fn = allowable working stress as speeified in {e).

h. Where the web consists of 2 or more sheets, cach sheet shall
be considered as a separate member carryinz 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 fRanges, “h" shall be the
vertical distance between the rows of welds or between a row of
welds and the flange, whichever iz the greater, (rather than the
distanee between flanges) provided the longitudinal spacing of welds
along each row of welds does not exceed h/3.

(d} Maximum slenderness ratis, 1, The maximum allowable ratio

o of unsupported length, L, to radius of gyration, r, of compression
members shall be asg follows:

a. Columns, and other primary compression members _______ 120
b. Load-bearing studs ____._________________ " T 160
¢. Secondary members _______.________ T TTTTTTTTT 200

Ind 53.25 Steel joist construction., (1) DerINITION. Steel joist con-
struction shall consist of decks or top slabs 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™. Such
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
vadiug 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 80 inches on centers for roefs, 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 exceeded the requirements
for steel joist construction 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: A7-39). Al 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 other sections, or one fabricated by expanding a rolled section,
shall be designed ag a truss. The compressive stress in chord members
and diagonals of the joist shall not excced 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 5045 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
workine stress shall not exceed 18000 pounds per square inech.

(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 slab over the steel joists
complies with the provisions of section Ind 53.26 (7).

(¢) All joints and connections of an open web steel joist shall be
capable of withstanding a load at least 3 timesg 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
theze elements.

(¢) 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 inches onto masonry or reinforeed concrete supports and at
least 2% inchea on steel supports. Every third steel joist on conerete
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or masonry supports shall be anchored thereto with an anchor equiva-
lent to a % inch round. The ends of all steel jnists supported om
masonry walls shall be bedded in mortar. All steel joists supported
on steel beams shall be secured thereto with an anchor made of not
less than a 3/16 inch bar fastened over the flanges of the supporting
beams.

{a) During the construction perviod, care shall be exercised to pre-
vent excessive concentrated or moving lnads. The constiruetion con-
tractor shall provide for adequate distribution of such londs so that
the carrying capacity of any steel joist is not exeended durving that
period. When erected and bridged, the total concentrated load on any
one steel joist shall not exceed 800 pounds and in the case of open
web steel joists, such concentrated load shall not he imposed hetween
panel points.

(6} BrRIDGING. As scon as steel joists have been erected, bridging
shall be installed hetween them before the application of construction
loads. This bridging shall be adequate to safely support the top
chords or flanges against 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 cends 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 only
tension, they shall not be less than 3/18 inch rod, and these diagonals
shall be supplemented by a continuous strut adequateiy attached to
the top chords or flanges of all steel joists so bridged. This top stiut
shall be equivalent as a strut to a 's inch vound steel bar. [f diagonal
members are used which are capable of resisting both tension and
contpression, the top strut may be omitted, In case bridging in the
form of horizoutally 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 goupge wire dingonals shull be used to
seeure the bottom chords or flanges at cach line of bridging of this
type. Wire may be omitted when bridging which restruins both top
and bottom chords ov flanges is used. When the spacing of steel joists
exceeds 30 inches on eenters in roofs, sag rods may he used in tieu
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 oy top slabs over steel joists may
be of concrete or gypsum poured on metal lath centering attached
to the top chords or flanges of steel joists as required elsewhere in
this section or on removable centering provided the top chords ow
Hanges of the steel joists ave properly staved by the concrete or
gypsum slab. Other equally suitabie permanent eentering may he
used, provided it is substantially attached to the top chords or flanges
as required elsewhere in this section and provided these attachments
(or the centering itself) are securely anchored into the concrete or
gypsum slab. Precast concrete or precast gypsum slabs when securely
attached to the top chords or flanzes and anchored thereto and
brought to a firm bearing, wood decks as stipulated below, and cor-
rugated or other steel voof decks securely anchored to the top chords
or flanges may be used over steel joists, Any attachment or pair of
attachments when applied shall bhe capable of staying the top chowd
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ar Hange laterally in both directions and in the case of open web

- steel joists, shall be spaced not further apurt than the panel point
apacing. Decks or top slabs over steel joisis 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 nwre than 20 inches for floors, or 30

’ inches for roofs. All such decks shail be securely fastened to the womd
nailer strips.

(b) Poured structural slabs of concrete, gypsum or other similar
material shall not be less thun 2 inches thick. They shall be poured
npon #3 inch ribbed metal lath weighing not less than 4 pounds per
square yard for spans not exceeding 21! inches and upon 3 inch rib
lath weighing not less than 4.5 pounds per squave yard for spans not
exceeding 30 inches. Other material equally suitable as a form ov
centering for casting concrete or gypsum slabs may be used in place
of rib lath. Rib lath or other centering which remains in place shall |
he substantially attached to the top chord ovr flunge of each steel
joist at intervals of not over 8 inches. Such siabs shall be reinforced
with mesh or rods, in adrdition to the rib lath, except that when slabs
are to be covered with a wood strip top floor, the rib lath or centering
may, if adequate, serve also as the reinforeement. .

(¢) Any material used as centering for the top stab shall be in-
stalled so as not to exert an undue lateral pull on the top chovds or
Aunges of the steel joists.

tion and erection of steel for buildings and structures under section
Ind 53.24 shall opply to wrought irvom, except that the following
stresses in pounds per square inch shall not be exceeded:

I Ind 33.26 Wrought iron. (1) The requirements for design, fabrica-

(1) Tension on wnet section _____. . _______ L2000
(b) Compression, on short lengths or where lateral deflee-

tion is prevented _ .. . 10,000
un gross section of volumnps
I
12,000 — 60 ——
i
in which L = length in inches
r = radius of gyration in inches
te) Bending, On extreme fibves if lateral deflection is pre-
vented e 12,000

(2) Wrought iron shall conform to the Standard Specifications for
tefined Wrought Iron Plates, Serial Designation A42-18.

[nd 53.27 Cast iron. (1) The following unit stresses in pounds per
sqquare inch shall not be exceeded in cast ivon:

’ (a) Tension on net section ... ... ... ________________ ¢
{(b) Compression, on short lengths or where lateral deflec-
tion is prevented .. . _________________ 1m0

on gross section of columins
L
10,000 — 40 ——

in which L length in inches
radius of gyration iu inches

. ‘.
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{¢) Tension in the extreme fibre if lateral deflection is pre-
venbed Lo 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-Tron Castings, Serial 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 se framed, anchored, tied and braced
together as to develop the maximum strength and rigidity necessary
for the purpose for which they are used, No member shall be stressed
in excess of the strength of its details and connections.

(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 to be
equal to or better than those specified.

{e) Workmanship in fabrication, preparation, installation, joining
of wood members and the connoetors and mechanical devices for the
fastening thereof, shall conform throughout to good engineeving
practice,

{f) Where wood is used in parts of a building or structure habitu-
ally expesed to moistuve, 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 struectures of wood, the following
unit stresses in pounds per square inch shall not be exceeded,

{a) Stresses that exceed those given in the following table for the
lowest grade of any species shall be used only when the higher grade
of that species is identified hy the grade mark or a certificate of
inspection issued hy a recognized lumber pradling oy inspection ageney.
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ALLOWABLE WORKING STRESSEsS FOR WOOD

Allowable Unit Stresses in Pounds Per Squure 1nch
Rules Under Tension and Compression | Compression Meoedulus
Rpecie Comunercial tirade Which Graded Extreme Maximum |Perpendiculur Parallel uf
. Fiber in Horizantal tw to Elanticity
Bending Shear Cirain Cirain -
— —_— e el v e} m————————— e i . - - J— ._:
w
ASH, 2156 = { Grude J& 1 National Hurdwood 130 1,550 &
WHITE 19060 = f Grade J & P'-RB&S | Lumber Association N ET 1,400 =)
1706 = [ {rade J & I'-BxS 134 Lun 1. 500 900 r
1450 # { Grady J & I'-B&S 110 1,050 v
1300 = [ Grade B&S 110 h3iH 950 o
- e ——— R N v — [ ——— - PR - [ o |m———— et _— [— 4
BEECH 2150 = { Grad« J& Nutional Hardwood 130G 1,575
1900 = f dirade J & P-B&S | Lumber Association 140 35 1.375 I 660, Con e
1706 = { Grade 1 & P-h&s 130 1,220 onf
1450 = f Grade d & P-B&S 110 =
BIRCH 2150 = [ Grade Jer Natiomul Hardwood 130 : =z
1908 = { Grade J & ' B&S | Lumber Assosistion 130 I —
1700 = { Grade J & 1+ B&S R 130 EHTH L2 1,400,000 [77)
1450 = Grade J & P B&S | W {t] 114 . -
CHESTNUT 1450 = { (irade J & Natiennt Hardwood 1,300 i L1 TG f:
1200 = { Grade J& P RS | Lumber Association 1,100 | 110 2, % 1,000 00 .
1075 # ¢ Grade P&T 3 —_
CYPRESS, 1700 = f Grade J & P-B&s | Nativnal Hardwood 130 1.: S-:
SQUTHERN | 1304 # 1 Grade J & 1" H&S | Lunibar Association 1.150 110 325 1,1k -
1450 = ¢ Grade HF&T L, 30ur 1,200, 006y -
1200 # ¢ Grade Pr&r ! 1075 o
DOUGLAS Denze Solect Structurat LF West Coust Lumber 1,450 120 1.400 =
FIR— Seleet Structural LF Inspection Burcau 1,700 120 1,300 vt
COAST 1500 { Induytrial LF 1,350 12u 1,500
REGION 1200 { Industrial L. ¥ | 1.100 w5 G ¢
Dense Select Struetural J& 1 i 1,950 120 1l | 1.aun
Select Structural Jen i 1,700 120 375 tden
Dense Condlruction J&l | . 606 120 fto ' 1,300 | Losiod, 0oy
Construetion J& P 1 1.850 #n : ! Hs UL
Standard J& P H 1100 an HE) W x
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ALLOWABLE WORKING STRESSES FOR WOOD-—Continued

——

Bpeeiis

DOUGLAX
FIR -
COAST
REGION --
Continued

Commercial Grade

Dense Select Structursl
Select. Structural
Dense Construction
Capstruction

Dense Select Siructural
Select Structural
Dense Construction
Construction

DOULGAS
FiR-—

INLAND

REGION

Select Struetural
Struetural
Common Struetural
Select Structural

ELM, ROCK

Struetural
Common Struciur:d
2150 = f Grado
1800 = [ Grad-
1700 I Grad
1450 = [ Grade

WY uHibhiah

GUM,
BLACK &
RED

1550 = ¢ Grade
1450 = ¢ Grade
1200 = ¢ Grade
1700 = [ Grade
1450 = | Grade
1200 = [ Grade
1075 = ¢ Grade

HEMLOCK,
BASTERN

Select Structural
Prime Structural
(‘onumm Kt ructurak
Uitility Struetural

!

=)=}

BEEE nkek ERER
o A

[T
e

—— ey e L

sy
B

J& P
J& P RBes
J &P oB&s
J & P-BAN
P&T
&
J& P
J& P Bas
J &P OLes
r&T
J & I Bes
&

Select Structurat

1tules Under
Which Gruded

Western Pine
Asnsoetution

Nathanal H:lrd\\'n.nd 7

Launber Assencintion

Nitional Hardwaood
Lumibnr Assoriation

Northern iiwnlncﬁ &
Hurdwood Manu-
farturers Annn.

Allowable Unit Stresses in Pounds Per Syuare Ineh

Tension and Compression
Estreme Maximum |Perpendiculur
Fiber in Horizontu} to
Bending Shear Grain

1,950 120 414
1,700 120 470
1,606 120 410
1,350 120 B
1,950 120 AT
1,700 120 75
1,450 120 414
1,100 20 350
1,950 130 1ilu
1,700 Yo 346
1,300 K5 ER I
c e o . L0
R [ EIRT]
- 340
1,950 130
1.%00 130
1,500 130
1.500 10

)
1,34
1,100

1.200
1,100
1.000

H€a0

Compression
Taradlel
to
Grain

1,400
1,300
1, 10

Qi

1,500
1. 441

Modulus

of
FElaaticiiyv

1,600 004
1,500, 000
1600, 061
1,600, 650
1,500, 0
1,500, 061
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Bpeciex

HEMLGCK,
WEST
COAST

HICKORY

]-‘Il-l( “H

MAPLE.
HARD

OAK,
RED &
WHITE

NORWAY

1600
1450
1100
2150
17600

1450
1325

1900 =

1550 =

ALLOWABLE WORKING STRESSES FOR WOOD—Continued

™

Commereial Grade

{ Select Struet uralr
{ No. 1
{ No

-
Neo. 1 Hemloek Timbets

Hedert Siructural
Struetural

Commun Structural
Select Structura)
Struciural

1075

Cummon Straetural

{ Grad.-

20 =
1900 = { Geade-
1700 = f Grade
1450 = [ Grad.
1550 = « Grade
1450 = ¢ Grade
1200 = ¢ Grade
2150 = 1 Grude
1900 = [ Grade
1700 = { (irad.-
1450 = [ Grade
1300 = { Cirsede
1325 = ¢ Grade
1200 7 ¢ Grade
= ¢ Grade

irime Sirueturasl
Common Structurel
ITrility Straetaral

v

g & -8R
J&

I'& T

J & i-1EN
J & P-BaS
F & PoBES
& T

J& 1M Bes
J & P-Bies
J & I'-H&S

J &P BAeS
J& PRy
J &P B&R

J&I

Itules Under
Which Graded

Wist (Cnast Bureag
of Lumber Grades &
Inspertion

Nutional Hardwood
Lumber Association

Wistern 'ine
Ansoirizlion

Nautionad Hardwod
Lambir Aspocintion

Nutivnal Hurdwood
Latmsber Association

Nuorthern Hemloek &
Hiurdweaud Manu-

farhizrers Assn.

Tension and

Allowable Uinit Stresses in Pounds Por Square Ineh

Exireme
Fibwr in
Bending

130
L.gun

il
b.ouo
KON

Mauxiniumn
Itorizonal
Shoar

4o
90
1)

. l,m],
i30
130

Compression

Farallel
w
Lirain

1.000

870
76

1.0ui

1,550
1,400
1.220
1.400
1,300
1.2C

Modulus
of
Elustivity

1,400,000

1, %00 _ 00

P
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ALLOWABLE WORKING STRESSES FOR WOOD—Continued

Species

PINE,
SOUTHERN

Commercial Grade

Dense Structura) 46 KD
Dense Structural 72 KD
Dense Structural 65 XD
Dense Structural 58 KD
No. 1 Dense KD

No. 1 KD

No. 2 Dense KD

No. 2 KD

Dense Siructural b6
Dense Structural 72
Dense Structursl 65
Dense Structural 5%

No. 1 Dense

No. 1

No. 2 Dense

No. 2

Dense Structural 86
Dense Structural 72
Dense Structural 65
Dense Structural 58

No. 1 Dense St

No. 1 &R

No. 2 SR

Dense Structursl 56
Dense Structurul 72
Dense Structural 60
Denge Structural ok
Mo, 1 Dense SR
No. 1 5R

No. 2 Dense SR
No, 2 5R

Industrial 86 KD
Industrial 72 K{>
Industrial 65 KD
Industrial 48 KD

2 thick only
27 thick only
2 thick enly
27 thick only
2 thick enly
27 thick only
27 thick only
2" thick only
27 thick unly
2 thick only
27 thick only
2 thick only
2 thick only
27 thick only
2" thick only
27 thick only
47 & 4% thick
47 & 4 thick
377 & 47 thirk
37 & 47 thick
A7 & 4% thick
377 & 47 thick
3 & 4% thick
B & 47 thick
o7 thick & up
5 thick & up
i thick & ap
5 thick & up
5 thick & up
+” thick & up
57 thick & up
S thick & up
17, PL{ & 14 thiek
L0 & 10 thick
1 04" & 114 thick

ftules Under

Allowable Unit Stresses in Pounds Per Syuare Inch

17, 1H" & 149" thick!

! Tension and Compreasion
Which Graded Extreme Maximum |Perpendiculat|
Fiber in Horizontal 1o
Bending Shear Grain
Southern Pine 2,700 150 410
Inapertion Burcau 2,250 135 410
2,000 120 410
1.850 110 410
1,850 120 110
1,600 120 350
1,660 l 114 ! 410
1.350 1ne 350
2,600 I 130 i 410
2500 126 ! 110
1.800 , 110 410
1,606 ! 95 410
1.500 i 110 110
1.330 P 16 350
1,260 . 85 410
1.160 ; 95 t a50
2,600 135 410
2100 ‘ 120 11y
1, 806G 10 410
1,660 495 410
Southern Pine 1,600 110 410
Inapection Bureau 1,350 110 350
1,250 95 410
1,100 95 350
2,150 135 410
1,800 120 110
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
1.860 120 350
1,600 114, ' 350

Compression
Purallel
to
Grain

1,250

Modulus
of
Elasticity

L.760, 000

1.760, 000

98
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ALLOWABLE WORKING STRESSES FOR WOOD (Continued)
Allowahle Unit Stresses in Pounds Per Siuare Inch
Rulis L'nder Tension and {lompression | Compressivn Modulus
Rpperics Uommereisl Grade Which Graded Exireme Maximurn |Perpendicular Paralled of
Fitwr in Horizontxl to 1o Flasticity
Bending Shear Grain Cirain
PINE, Induntrial 56 KD 17, 14{% & 13" thick| Southern Pine 1,350 1lo 1. 0w
SOUTHERN | Industrial K6 14, 11" & 1157 thirk| Inspection Bureau 2,250 135 1,700
—Cuontinued | Induatrial 72 17, 134" & 114" thick 1560 120 1.400
Industrial 45 17, 130" & 115" thick 1,600 110 1,200 1,760,000
Industrial 17, 1307 & 187 thick 1.340 a5 1. E0L
Industrial S0 17, 14" & 114" thirk 1. tow i ROt
RED CEDAR, | Steuctural Wast Const Lumbir- | 1ot T ) w0 | 1,000,000
WESTERN men's Assn. 1-1 41
REDWOGOD Donse Structusal JE P B&S Calitoenia Redwood 10y 290 1800 T
Heart Stroetural J&I'B &S Assoriition 850 .0 ol 1.uC 1,2¢0, 000
Dense Structural r&T S 1,500
Heart Structural P&T . . 1,008
SIPRUCE, 1450 = [ Strueturat J&I Northeistern Lum- 1,300 ’ Itl(l 950
EASTERN 1300 = [ Seruetural Ja& bt M firen. Asmn. 1.150 AhH 270 ®ih 1, 246b goU
1200 & f Structural J & 1.050 ®3 - &L

ABRREVIATIONS: J & 1
Ba&s

—Jaiat und Plunk
--Beawns snd Stringers
© - Ponts and Timbuers

KD - Kiln Dricd

ShH--

treas Hatd

LF - Light Framing
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88 INDUSTRIAL COMMISSION

(3) Exterior walls. Walls shall be designed to carry safely not
less than the designated wind load (see chapter on Working Stresses)
acting inwardly or outwardly combined with the dead load and onc-
half the full live load, or dead and full live load, whichever {s the
greater.

(a) Anchorage shall be provided to resist safely the vertical lifting
forces (see 1.} and te prevent any sliding or overturning. This shail
include not only anchorage to the foundation, but also anchorage of
the roof to the walls. Proper tying of the walls at the corners shal)
be required.

1. As a specific basis for design of roofs and anchorage, a suction
or vertical lifting foree of 20 pounds per square foot shall be used,
assuming % of the dead load is acting to resist the vertical force.

(b} Ledger or ribbon boards used to support joists shall be not
less 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 adjeining studs shall be securely spiked to the studs.

(¢) In bearing walls and partitions no stud shall be eut nwve than
14 its depth to receive piping and duct work, If wore depth is
required, the partition studs shall be increased accordingly.

(4) Interior partitions. Walls shall be designed to cavry salely 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 ave placed direetly
above each stud, a single top plate may be used. If properly fire
stopped, studs may run through the floor and rest on givders or on
partition plates.

{b) Partitions not resting upon girders, 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 givders
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.

{e) Angles at corners where stud walls or partitions meet shall he
framed solid so no lath ean extend from oue room to anolher,

(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
placed 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 shatl 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 woeden framework. When enclosing walls
are of wood, each joist, beam, and girder in the wall shall be securely
spiked or anchored to the wall construetion so as to stay in place and
to resist safely all lifta and inward and cutwarvd pressures as pre-
scribed in this code.

1-2-56
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WISCONSIN ADMINISTRATIVE CODE ]0

(a) Girders shall be anchored to the walls and fastened to each
other where they interscet or abut to resist safely an outward fores
aqual to the wind pressure,

(b) Floer joists framing into the side of wooe givders shall be sup-
ported on metal joist hangers or on a bearing strip ov ledger board
on the side of the girders. Size of ledger shall be at least 2 by 3
inches. The notch in the end of the jnist shall be not more than '
nf the joist depth.

(¢) The ends of joists, whether resting upon girders or hearing
partitions or abutted against the givders, shall be securely tied to the
girders or to each other so as to resist safely an outwared 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 'u of the joist depth. Notching the
top or bottom edge of joists will not be permitted in the middle haif
of the length of any joist.

(e) Header joists over 6 feet long, and tail joists over 12 feet long,
shall he hung in approved stivrup irens or joist hangevs.

(f) Joists under bearing partitions and running parallel thereto
shall be multiple, well spiked, or separated by solid bridging not more
than 18 inches on centers to permit the passage of pipes.

{g) Wood cross bridging shall he placed between joists if the span
is over 8 feet. The distance between lines of bridging or hetween
bridging and hearing shail not exceed 8 feet. Wood cross bridging
properly fitted and securely nailed to joists shall be not less than 3
suare inches in cross sectional avea,

{h) Metal cross bridging of equal vr greater strength may be used
in place of the wood cross bridging.

(i) Solid bridging extending the full height of the joist shall be
placed hetween floor juists which eross bearing partitions. Selid
bridging shall be plaeed lntween joists at the edge of Rooring where
the attic space is only partially covered.

(6) Fire stopping. Five stops shall be provided at all intersections
of interior and exterior walls with floors, cellings and roof in such
manner as to effectively cut off communication by fire through hellow
concealed spaces and prevent hoth 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
shull be fire stopped the full depth of the joist.

{b) All spaces between chimneys and wood framing shall be solidly
titled with incombustible material at floor levels.

(e} 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) Flooras supported on masoury walls. Every girder and beam
which enters, ot rests on, a masoney wall shall have a heaving of
at least 4 inches thereon.

(a) Wood members entering musonry party or Bre walls shall be
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 be splayed or firecut to a bevel of not
less than 3 inches in their depth.

1-2-04
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i INDUSTRIAL COMMISSION

(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 1% inch at
sides and ends of member. The ends of girders shall not be sealed in;
provided, that where ends of timbers ave pressure treated with creo-
sote or other approved preservative, they may be sealed In,

{c) Anchors for each tier of joists more than 5 feet ahove grade
shall be provided where they enter masonry walls, and also where
they are parallel to masonry walls. Such anchors shalil 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 6 feet apart. The pin shall be placed horizontally in the wall and
4 inches from the opposite face of such wall. Such anchors shall in
all caseg oceur on the opposite ends of the same run of joists, and
where the length of joists is less than the distance acress 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.

(2) All wood trusses shail be securely fastened to the supports and
vach truss shall be secured in position laterally by hraeing the top
and bottom chords at points not more than 25 feet apart.

(b) All girders and beams built up of strips, hoards or dimension
lumber shall be fastened together 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 basements, shall
bear on a cement base which shall extend not less than 3 inches above
the finish floor. The base shall bear dirvectly on the post footing,

(a) Short columus or posts are those having an Tratio of 10 or less
(4
1:11 l\lvhich L = unsupported length in inches and d the least side in
inches,
(b) Safe load for shert columns may be ohtained by the formula
P
a=8
in which% represents the working stress for the eolumn and § repre-
sents the safe unit compressive stress parallel to the grain given
in the table of working stresses.
(¢} Safe load for long columns of square or rectangular shape may

be obtained by the formula:
0.3E

=G
AT \d
Where E i3 the modulus of elasticity as given in the talble on work-
P
ing stresses, The \'aluel—caloulated by this formula shall in no case

exceed S,

1-2-56
Building Code

$97




865

apod Iujpling

9981

L

{10) Structural glued laminated lumber.

~

‘ .

(a) The term *“structural glued laminated lumber” as uscd herein refers only to those glued laminated structural
members in which the grain of all laminations of a member is appreximately parallel.
(b) The follow.ng alluwable unit stresses shall be used in design of structural glued laminated members.

ALLOWABLE UNIT STRESSES FOR STRUCTURAL GLUED LAMINATED LUMBER

= [
451
Spwecivs und Combinations of Lamber Grades Allowable UTnit Stresses in Pounds Per Square Inch 8
Extreme Fire in Tension aralld to Compression Parallel to 2z
Quier Laminations Inner Laminations Boending "™ irajn " Grain *¢* Hori- Compres- [7:)
ofm s e e | e zontal sion pers —
Luminutions lL.aminations Laminations Shear pendicular 4
Lrrudy: Numlnr Grade —_———— e e Rt - e enemmye e -_— “H to Grain
Each Sidi 4t014 15 or muore 41014 14 or mare 41014 15 or mure et >
—_— o meee e [ U - ——— [ [ —— P I - B - - - . — — _——— o - c
DOUGIAS FIR, =
COAST REGION —
Select Structural 1% of wotul Construction EMHIT 2.y 2,300 LUt 2,00 L. tow 165 2
Dense Consiruction | AH Dense (onstruetion L 1] 2, A HET 26460 2 200 @ 300 16h —
Dense Construction | 1414 of totai | Construction 1) RN 2. 150 1,400 2,000 163 o
Select Structural One Conatruction pegth 2 oon 1,900 2.uin | 4 3
Select Structural 170 of 1otal Standard diH U2 2. 10 1,400 1,800 inh =
Seleet Structural e Standard 2,000 It 2L 1,900 o ain 16 .
Congtruction All | Constraetion 2 o T.208) 2060 230 1. %00 1. 800 165 Gty —
Swandard All Nuindard L. hon ESTH R 2 oAby 1. %H) 1,460 165 RETH —
<
PINE, =
SOUTHERN
No. 1 All R IL L B T 2L 600 K] 2, o0 2100 RO 385 o
B & B Dense 1714 of total HE | LA 2.600 EAHE 2 000 2. 000 200 400 s}
B&B One e L2 qop 2,600 2,500 2. 000 =i RO ARG ]
No. 1 175 of total fun 0 ohoo 2, 2600 AT 2. 000 200 BLY -
Na. 2 Dense All I ! RPGT i 2,600 2,200 2 200 150 -
Na. 2 Dense 1/14 of total 2000 Zok0n oA U] 2,600 1.900 2,000 200 154
No. 2 Atl oo | 2 00 2 200 2 600 1,900 2,000 pim R
' 1l

The Modubus of Shsticity (F s EAa0u povuds e seonapee in =t fos des continions of wse.

Allowable st rosges are for nornul eonditions of load and dry conditions of use.

History: 1-2-56; am, (3): (9) {u
Reglster, August, 1957, No, 200 o, 4

;A4 ALY (M 0, Lbewister, June, 1456, Noo .
1-575.

L T=1-060 r (2 and recr

(23 and ¢ro (1),
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WISCONSIN ADMINISTRATIVE CODE 03

Chapter Ind 54
FACITORIES, OFFICE AND MERCANTILE BUILDINGS

tid 54001 Seope i 51.1v Trap doors and ooy
ind 34.m Congtrurtion, height opeuinugs
and aliowable aren Ind Jt11 Lipghting
Bl Slw? Nwmber and lveation ol bl 510,12 Sanitarey eonipmient
rXits Ind #4.13 Lsotation of Lazanmis
Il 34.03 Type of exits Ind &1L standplpes and fArs ex-
el 34,0 ‘Total width tingulshers
Ind 5400 Capac'ty of bulldings Tl 5115 Aulomatie sprinklers
Ind 54,08 Tixit doors )l 53416 Fire alarm
Inel 54,07 Missnzeways lad 3017 Wloor inmd zighs
Ind 1,08 [inclosure of  stuirways Tnel A1 IR Signs aulicating nundwer
and shultty of persons .
Ind 5404 Opning to roof Tl SEMN No amaking signs

Ind 54,001 Scope, This classification includes all factories and work-
sheps (including all places where manual labor is employed}, office
buildings, telegraph and tclephone offices, mercantile cstahlishments
where commeodities are bought or sold, taverns, warehouses, railroad
stations, exhibition buildings, and places where not move 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 stories as specified in this section. The floor
area of any such building shall not exceed that permitted for the
corresponding type of construction and number of stories.

Maximum Floor Areas (8. Ft.)

Types of Number of When Building Fronts on
Conatruction Stoties
3 or more
1 Street 2 Streets Streets
Fire-Resistive No Restrictions
6 or Tetorica. ... 6000 9000 12000
Mill Constructiona. .. ..... 4 and 5 steriea, - 19060 16000 18000
2 and 3 wtories. .. 1R0O00 12400 20000
| R T 5T N 20000 25000 30000
R 4 storiea ... 6000 9000 12000
Grdinary Construction._ _..| 2 and 3 stories...... 7600 11000 16000
1 Btory. eaiaan 12000 15000 20000
. 2 arories . _..... 5009 Enag 7000
Frams Copstruction......| I story....ccveeere- 10000 12000 14000

{2) When the entire building is protected by an approved autumatic
sprinkler system, the above arcas may be increased 6624%. In one
story mill-constructed buildings provided with approved automatic
sprinklers and in one story buildings of ordinary construetion, whose

1-2-56
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9% INDUSTRIAL COMMISSION

contents are incombustible, and whose floors, roefs and struetural
framing are of incombustible material, there shall be no area
restriction. o ‘

{3} No building shall be limited in area when divided into sections
which do not exceed the maximum areans tabulated in this section. Such
division walls sha’l have not less than a 4-hour fire-resistive rating as
specified in section Ind 51.056 and shall oxtend 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 follewing
exceptions:

(a) First and second story storage rooms not over 3000 squape
feet in area.

(b) The second story of a 2 story building, provided such story
is used only for offices; is not over 3000 square feet in area; and has
a stairway enclosed with not less than one-hour fire-vesistive 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 shall be provided so that no part of any factory
or mercantile building having contents which are liable to burn with
extreme rapidity or from which poiscnous fumes may be liberated
or explosiong occur 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 wiil 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 ahove
required shall 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 rvequired exit
on any building more than 5 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
ag 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
«xits, the total width of stairways shall be not less than the following:

(a) In ordinary or frame buildings, 60 inches per 100 persons; if
sprinklered, 40 inches per 100 persons.

1258
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WISCONSIN ADMINISTRATIVE CODE 95

(b) In five-resistive and mill buildings:

Fire Flre-
reaistive | resistive Mill
Sprink- not Mill not
ered Sprink- Sprink= Sprink-
ered vrad ered
......... 30 50 40 60 in. per 100 perscns on 2ad Noor
plus 18 25 20 30 in. per 100 persons on 3rd Auor
plus 12 20 16 21 in. per 109 persons on 4th foor
plus 9 i5 12 1, in. per 100 persony on Sth Aoor
plus 6 i0 8 12 in. por 100 persons on Gth Goor
plus 4 5 ] ] in. per 100 persons on Tth floor
plus 0 [H] 0 0 in, per 100 persons oo 8th and
above
but in no case shall such tolal width be leay than
I 20 I 50 | 40 | 1] i ln.r{.mr 109 persons on 2ny one
oor.

(2) Standavd fire escapes (section Ind 51.20) may be substituted for

stairways to the extent of not more then % of the required total
width, subject to the provision of saetion Ind 54.02.

(3) If horizontal exits (section Ind 51.19), ave provided for any floor,
the number of persons accommodated on such flcor may be inereased
at the rate of 100 persons for each 40 inches of width of such exits,

provided such increase shall not execed 1007% of the number gf per-. -

sons accommodated by the stairways. Ve
Example: As examples of caleulations under this section where the
same number of persons are to be accommodated on each foor, the

following table shows the number accommodated by 2 stairways of
minimum width (each 44 inches wide) :

{a) Frame and ordinary buildings, 147 persons total, above first .

story; if sprinklerved, 220 persons,
{b) Fire-resistive and mill buildings:

Firer Fires
resistive resistive Mill Mill not
Height of building Sprink- not Speink- Sprink-
ered Sprink- lered ered
ketred
Zatorien . vunnann. 293 175 220 147 Persons on each Roor
Astorles.._._____.. 193 117 147 98 Peraons on wach Roor
dstorfes ... ..... 154 92 116 7 I*'eraans on each foor
Sstorles . ____ 133 &0 100 67 Persons on each foor
Galories. .. ........ 122 73 92 61 I’eragns on each flloor
More than & siories _ . 117 70 O ———— Persons on each floor

(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 appgregate
width of exits, the capacity of the bhuildings shall be established as
follows:

{a) Stores, first flovr and basement ________ 30 sq. ft, per person
{b) Stores, second floor and above _... . ____ O I
(¢) Dining Rooms, Cafes, Taverns, ete, __. .. 10 % « « “
(d) Places of Seated Assemblage __________ SR LT Y
(e) Warehouses ... ____.___. 00 "« « u “
(f) Factories and Offices __ . _____________ q5 % ow w“

U] Y
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06 INDUSTRIAL COMMISSION

{2) The above figures are based on the net avea of each occupied
space. Where dining rooms, cafes, dance halls and places of seuted
assemblage accommodate more than 100 persons, sce section Ind
55.01.

(3) In other occupancics not specified above, the eapacity shall be
determined by the actual number of persons liable to he aceommodated
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 reom accommodating more than 10 persons, or which is an exit
from a public passageway or stairway shall be a standard exit doov
as specified in section Ind 51.15, except that such exit door need not
swing outward if it accommodates less than 25 persons, is not [ocated
at the foot of a stairway, or is not more than 4 risers above the
outside grade.

(2) Every exit doorway from cach (leor, other than the principal
entrance on the first floor, shall be indicated by an approved illumi-
nated sign over the door bearing the word EXIT or QUT 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 Jead-
ing directly to every exit shall be maintained at all times on all fizors
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 narrowest points
produced by any projection, radiator, pipe or other chjeet and the
required width shall be maintained clear and unohstructed at all times.

Ind 54.08 Enclosure of stairways and shafts. (1) All stairways,
ramps and elevator shafts in buildings 3 or more stories in heiglt,
including landings shall be enclosed as follows:

{a) Fire-vesistive buildings, not less than 2-hour fire-resistive cun-
struction as specified in section Ind 51.05.

(b) Mill constructed buildings, not less than 2-hour hire-resistive
construction as specified in section Ind 51.05.

(c) Ordinary constructed buildings, not lass than one-hour fire-
resistive construction as specilied in seetion Ind 51.035,

{d)_ Frame constiucted buildings, not less than one-hour fire-
resistive construction as specified in section Ind 51.05.

(2) All doors opening inte such enclosures shall be as specified in
section Ind 51.09, and all windows shall be of wire glass and metal
frames and sash.

(3) Exception: Monumental stairs leading from the street floor to
the second floor or to a hasement used for commercial purpeses need
not be enclosed, provided they are effectively cut off at the second
floor (and basement) by partitions having fire-resistance as specified
above.

_ Note: Elevators and Elevator Enclosuresxt For reguirements gFoverne
ing the ingtaliation and overation of cievators, atd the ennsiruetion and
protection of elevator shaftways see the elevater code issued by the

industrial commission, which code applies to nll publiec buildings and
placea of employment,
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Ind 3409 Opening ta roof. Every building, or section of a building,
2 stories or more in height shall have s permanent means of access
to the roof from the inside. Where such access consista 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 theveto.

Ind 54.10 Trap doors and floor openings. Every opening through any
floor or through any roof uscd by the public or by employes shall be
guarded 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-resistive enclosures as specified in section Ind 54.08
shall be protected by fire-resistive doors as specified in section Ind
51.09.

Ind 54,11 Lighting. (1) Al stairways, firc escapes and exits and the
passageways leading thereto when used at night shall be properly
illuminated to facilitate cgress. The intensity of illumination shall
-be not less than 2 5 foot candles.

{2} All gas jets or gas lights in factories o1 workshops where com-
hustible material is used, shall be properly enclosed by globes or wive
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, except as in section
Tnd 52 51 and as otherwise provided hereunder.

(3) In public places where stimulating drinks, sueh as beer, wines
and other aleoholic beveragues, are served for consumption on the
premises, except in dining roums, restaurants and similar places
where the serving of drinks is only inecidental to the regular food
service, and where no public bar is provided, toilet fixtures shall he
provided in connection with the area scrved, for the sex (or sexes)
served, as follows:

{a) One water-closet for overy 40 females, or fraction;

—_—

(b) One waler-closet for evory 75 males, or fraction, and

(4) Where there ave more than 25 males acconmumodated there shall
be one urinal for every 50 males, or fraction thereol, 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 section Ind 54.05.

{6) In toilet rooms used by males, all water-closets shall have an
elongated bow! or projecting lip and open front self-rising seat with-
out cover. In toilet rooms used by females, all water-closets shall have
open {ront seat, without cover, All urinals shall be of the type and
construction as specified in section Ind 52.60.

(7) In public occupancies other than those where stimulating drinks
{as defined above) are served for conswmpticn on the premises, one
water-closet of the type described above shall be provided in connee-
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, need have in con-
nection therewith only ane toilet room to accommedate both the
public and employes.

(¢) Toilets in plieces of employment, See section Ind 22.03 of the
general orders on sanitation following this section,

(b) General requirements. For general toilet room requirements in
regard to location, construction, ventilation, fixtures, ete., 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 construeted as provided in the state
ptumbing code, or individual drinking cups of a type approved by
the state board of health, shall be provided, except in places where
food or drvink is served and in publie buildings where normally not
more than 25 patrons are expected to be on the premises st the same
time. Drinking fountains shall not be placed in toilet rooms.

(a) For drinking water requirements in places of employment see
section Ind 22.17 of the gencrai orders on sanitation following this
section. See also seetion 146.07 which prohibits the use of common
drinking cups.

(10) Washing facilities. In every public building and in every pluce
of employment, except as provided in seetion Ind 22,13, wash bowls
shall be provided in conncetion with teilet rooms, one for every 2
water-closets or urinals, or fraction. Clean individual cloth or paper
towels and soap shall be provided in conneetion with every lavatory
installation. The installation of a towel for ¢common use, or the use
of any common towel is not permissibile.

See also sections Ind 22,13 to Ind 22.15, inclusive.

Note: The following sccetions, Tnd 22,03, Tmd 22,00 1nd 2014, Tned 22015,
ind 2217, and Ind 22,18 are taken Oom the gencral ocders on sanitntion
fssued by the industrial commisslon. For fuarthor requirementa or sanitatlon,
=<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 therveof, 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 thereof.
Where not more than 10 males are employed, either a urinal shall be
provided or the water-closet shail have an elongated bowl and self-
rising seat,

(3) The requirements in subscctions (1) and (2} shall be computed
on the basis of the maximum number of employees on 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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e equipped with an effective automatic tank or valve or a sutizfactory
foot operating flushing device. :

(5) All water-closets hereafter installed 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 installaticns, there shall
be at least one lavatory for every 4 fixtures (closets and urinals),
or fraction.

Cross reference—sen section Ind 2011 for additienal requinements for
ptaces of vinployment,

See gection Ind 2214 on material from which Invatorvies ahall e neade
and for allowable types of instalintions,

Note: One lavatory for cvery 2 oor 2 ofixture s s recianoedisd,

ind 22.14 Washing faciliticy for places of industrial employment,
(1) Lavarorirs. (a) There shall be at least one Javatory supplied
with hot and cold water provided for every 10 employees or fraction
in the following places of cmployment:

1. In all places of employment where lead, arsenic, or other poison-
ous or injurious materials are handled by the employees.

2. In nll places of employment where food is prepared or manu-
factured.

3. In all other places of empleyment where the employees’ hands
become dirty or greasy.

(b) Wash roomms shall be constructed aceording to the requirements
for toilet rooms,

(¢} Twenty inches of trough wash sink, ov of the «lze of a eireular
wash fountain shall be considered the equivalent of one fnvatory. The
trough wash sink or eiveular wash fountain shall nnt bhe equipped
with a plug or other stopper. Fach lavatory and each 20 inches of
trough wash sink shall be equipped with either a faucet or spray
pipe, so connected as to =upply water of the desiied temperature.

(d) All lavatories shall be made of porcelain, enameled iron, or
other stimilar impervious material.

(2) Suowens. Shower facilities shall be provided in accordancee
with the following requirements:

{a) In places of employment where poisonous ov irritating mate-
rials which penetrate the clothing are handled at least one shower
shall be provided for every 10 employees nr fraction who hundle ov
come in contact with such materials.

(b) In glue factories, tanneries, foundries, mines, sl other places
of employment where materials which penetrate the clothing are
handled at least one shower for every 20 such employees, oy fraction,
shall be provided.

(f:) 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 mavrked and shall be so loeated that the valve
van be operated without standing under the shower. Supply or feed
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pipes to showers shall be placed overhead or protected to avoid the
possibility of a person coming in contact with the hot water pipes.

(d) Each shower rcom or compartment shall be constructed of
material impervious to moisture, and the floor under cich shower head
shall be of such construetion, or be provided with a suitalle sunitary
device, so as to prevent slipping.

{3) Soapr. For all hand washing facilities in places of employment,
an adequate quantity of bland, non-irritating, non-abrasive soap
which shall etfectively cleanse the skin shall he provided,

Ind 22.15 'Fowels. In all pluces of employment, the use of towels
in common is prohibited. Where hand washing facilities are required,
individual cloth towels, magazine type wvoll cloth towels, or paper
towels shall be furnished by the cmployer. Eleetric hand dryers muay
be used if approved by the industrial commission.

Ind 22.17 Drinking water, (1) Every place of employment shall be
supplied with sufficient pure diinking water and the faucets or outlets
for the same shail be placed convenient to the emplovees, but not in
toilet rooms. Common drinking cups are prohibited. Sanitary drinking
fountains shall be installed or individual cups shall be provided by
the employers, :

Cross referoence—See the stunte plunihing code for required construction of
=sanitary drinking fountains,

{2) Where running watcr is not available, a covered drinking water
container equipped with a faucet or bubbler shall be provided. The
container shall be cleaned and sterilized at frequent intervals and
kept in 4 sanitary condition and in good repair,

{nd 22.18 Rest rooms. {1) Rest rooms shall be provided in all places
where 5 or more women are emploved. Each rest room sha'l be fur-
aished for the purpose of reelining., In buildings where individual
offices are leaged or rented, at leust one rest room shall be provided
to serve the occupants of the huilding.

{2) Every vest room shall be lighted, heated and ventilated to con-
form to the requirements of the heating, ventilation and air condition-
ing code issuced by the industreial commission.

Ind 54.13 Isolation of hazards, (1) All heating Loilers and furnaces,
puwer boilers, fuel rooms, storage vaults for paints, oils, and similar
combustibles and other siinilur hazards in a building shall be isolated
from the 1est of the buildiug by at least a 2-hour fire-resistive en-
closure as specified in sectiong Ind 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 specified in sections Ind 51.05 and Ind 51.06, or letter.
shall be provided.

{2) All openings shall be protected with self-closing firve-resistive
doors as specified in sections Ind 51.09.

(3) Space heaters, suspended furnaces, and dirvect-fired unit heators,
fired with various fuels, may be used without an enclosure where
approved by the industrial commission. Where suspended furnaces and
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divect fired 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 fice extinguishers. (1) For exterior stand-
pipes see section Ind 51.21.

(2) Standard interior first aid standpipes, as 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 flammable
material or any other hazardous condition is present, unless an ap-
proved automatic sprinkler system is previded,

(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 cach vequired interior standpipe.

Ind 54.153 Automatic sprinklers. (1) A complete automatic sprinkler
system, as specified in section Ind 51.23, shall be provided in every
huilding of this classification, except office buildings not used for
mercantile purposes, where more than 50 persons are employed or
accommodated above the thivd story execept as provided below,

{2) In every such building where more than 50 persons are em-
ployed or accommodated above the second story, an automatic
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 floors is
used for mercantile purposes, shall be clussed as 2 mervcantile building,
except that no sprinklers will be requirved in such portions of the
huilding as are used for offices vnly.

{4) No sprinklers will be required in a building of five-vesistive
construetion whose contents are not readily combustible,

Ind 34,16 Five alarm, A fire alurm system complying with section
Ind 51.24 shall be provided in every factory.or workshop where move
than 10 persong are employed above the second story except buildings
which are provided with a cumplete automatic sprinkler system and
except fire-resistive buildings whose contents arve practically incom-
hustible.

Ind 54.17 PFloor load signs. {1) In vvery factory, workshoep, 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 squave foot which the floor is
designed to carry. Such notices shall be placed in fuil view, on each
floor.

{2) Where floors ave abways used lor the storage of sume particular
material, the walls shall be marked to the height to which the material
shall be piled without exceeding the safe load.

Ind 54.18 Signs indicating number of persons, In all buildings of
this classilication where 50 or more persons are accommaodated on
any floor above the secund, notices shall be prominently displayed
stating the maximum number of persons on vach floor for whom
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stairways and other exits have been provided aecording to seetions
Ind 54.02-Ind 54.06. Such notices shall be placed in {ull view, on
each floor, :

Ind 5419 No smoking signs. Smoking shall not be permitted in
retail establishments where flammable materials ave handied or sold.
Suitable signs bearing the words “No Smoking” shall he crected in
all places where such hazard exists.
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Chapter Ind 55

THEATERS AND ASSEMBLY HALLS

Ind 35.00L "Thenters jand Fire ex’inguishers
tnd 35,01 Asseny oy hadis Tnad Autonritic sprinklers
Ind 3502 Class of constriction el Motion picture machine
Ind §5.03 Height abo.e gride booths, general
Ind 55.01 Ixposure and courts fnd 54 Lonstruction of bonth
Ind 54,05 Separation  from othor bk Duors
occupancies el Openings
tnd 53.08 Capaeity Trul Ventilation of bunths
Ind §5.07 Number gnd iocatlon of Frul Relief cutlets
exits Teul Eleetric wiring
Tnd 55.08 Type of oxits Ind 37 Aot on picture moachine
Ind 3509 Staivrways Ind 55 ire protection th booth ;
Ind 55.14 Iixit doorways and doors eare and use of film
Ind §5,11 FxIt lights Ind 4. Dortable hooths
Ind 5512 Width of cxits fd 55 Mauintennnee
Ind 35,13 Sentine ind Lirnndstands
ind 55.14 Width of aisles [ead Toxits
Ind 55.15 L.obbles and foyers 1:1 Alsles rndd passageways
fnd 53.16 Inclines and aisle steps Ind Neating :
Ind 55,17 Oustruction Ind ciaard rails
Ind §55.18  Mirrors and false open- Ind P'ortable grandstands or
ngs Huenchers
19 Decorations 1nd Ins9aection
.20 Elevator and vent xhafts Ind Tonts
21 Stage separntion Ind Stractural  requirements
Proscenitim wil] lhd Flame yesistnnes
3 Proseenjum curtain ind Flre hazards
1 Automatie =ninke outlet Ind] . l5xita
28 Stage vestibules Iad 53,81 [Rieetrical installations
g TFootlizat trough Tnd 55, Kire extinguishing
" ¥irepraof paint cquipnunt )
Stage accessory rovtns Il 35,65 TIEmmination ; axit lights
Boiler and furnaee and 2itns
rognig Tad L5066 Boiler nad furhace
Idghts and lghtine Friorn
Sanitary eqnipnient ind Sn.67¢ Toilet Tacilitlos
Standpipes Inil 55,68 Ouidonr theaters

Ind 53.001 Theaters. In the theater classification, are included all
buildings or parts of buildings, containing an assembly hall, having a
stage which may be equipped with curtains ov permaneat or movable
scenery, or which is otherwise adaptable to the showing of plays,
operas, motion pictures or similar forms of entertainment.

Ind 5501 Assembly halls. (1) In the assembly hall classifieation,
are included all buildings, or parts of buildings, other than theaters,
which will acecmmodate more than 100 persons for entertainment,
recreation, instruction, worship or dining purposes.

(a) Every assembly hall which will accommodate not more than
100 persons ghall conform to the requirements of Chapter 54, covering
factories, office and mercantile buildings.

Ind 55.02 Class of construction, Capacities. (1} The capaecities of
huildings or parts of buildings in this classification for the various
types of construction shall not exceed, and shall comply, with the
following requirementa:
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MAXIMUM CAPACITIES

Type of Construction With Stage  Without Stage
I'ire Reaslatlve _ oo No limlt No limit
MU e . a0 1.700
O LY oo e et e e 500 1.900
Frame oo ool e 300 Thu

(a}) Fxception: The five protection for stinctural steel supporting
the roof may be omitted in one-story buildings in this classification
provided the roof and its supports are of incombustihle ar mill con-
struetion throughout.

(2} Frame construction. Where a building of this cassification
is erected of frame construction, the following restrictions shall apply:

(a) Not more than one story in height without a balcony, and with
no basement except a heating and fuel room enclosed with 4-hour
fire-resistive construction as specified in sections Ind 51.05 and Ind
31.06 with all interior openings protected as specified in section Ind
51.09.

(b) Located at least 20 feet from any other building or adjoining
property line.

(c) Ts not built in conncction with a huilding used for any ather
purpose. '

(d) TJs provided with foundation walls and piers of masenry
construction.

{e) Where motion picture beoths are required, they shall be en-
closed with 4-hour fire-resistive construection.

Ezception: In places of worship, a full basement and a baleony
geating not more than 30 persons may be provided.

(3) Baleonies accommodating more than 100, In any theater ov
asgembly hall, baleonies which accommedate more than 100 persons
shall be of fire-resistive construction as specified in seetion Ind 31.001.

History: 1-2-56; (1); (1) (a): (2); (2) (&); (2) (b); (%) (¢);
(2) (d): (27 (er; (2) () (3); am. Register, June, 193f; No, 6, ~if.
T-1=66; am. (1) (a), Register, August, 19537, No, 20, eoff. 9-1-37.

Ind 55.03 Height shove grade, (1) THRATERS. The height of the sills
of the principal entrance doors to any theater, as defined in seetion
Ind 55.001, shall be not more than 18 inches above the nutside prade
at that point. The floor level at the highest row of seats on the main
floor shall not be more than & feet above the outside grade at the
main entrance; the floor level at the lowest row of soats on the main
floor shall be not more than 6 feet below, or above, the grade at the
nearest exit.

(2) ASSEMBLY HALLS AND ROOF GARDENS ADOVE FIRST STORY., YWhere
assembly halls ave provided above the first story, the following limi-
tations of occupancy, type of construetion and exit facilities shalt

apply:

Maximum No. Helght Above
Type of Construction of Oceupants Grade
Fire-Resistive. ..o oo ai i aiaaa o, No Limit No Limit*
Fire-Ronlstiva, Mill, or (rdinary. 400 2nd Story or 272 feet
Fire-Reaintive, Mill, or Ordingry. .. .. ... .. 200 3rd Story or 35 feet

* One emokeprool atalr tower from the level of the assembly hall leading directly to the ex-
terior at atreet grade shall be provided for every 750 persons capacity, or fraction thereol. These
stairways shatl ha at teast 44 inches wide and shall be in addition to other required stairways in

the building.
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(3) BASEMENT ASSEMBLY HALL. An assembly hall may be placed
in the hasement 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 persens 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-
bly 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 eccupancies to such a corridor or passageway.

(8) The width of every exit court shall be at least 6 feet for an
occupancy not exceeding 500 persons, and 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
seetions Ind 51.05 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 whatsocever.

Ind 55.05 Separation from othér eccupancies, (1} Every theater and
assembly hall shall be scparated from any other occupancy by an
absolute occupaney separation as specified in section Ind 51.08, except
that a special cecupancy separation as specified in section Ind 51.08
may be used between an assembly hall Jecommeodating not more than
750 persons and any other non-hazardous occupancy. Where a spocial
oceupancy separation is permitted in this ovder, a single fire-resistive
door may be used for the protection of openings.

(2) For assembly halls of unlimited eapacity located on upper floors
of fire-resistive buildings which are served by elevators, the elevator
openinga may be permitted under the requirements for special occu-
pancy separation specified in section Ind 51.08, but otherwise, abso-
lute occupancy separation is required.

(3) No garage, chemical laboratory or other occupancy where flam-
mable or explosive liquids or gases are used or stored shall be located
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
(2) Arenas and Field Houses —-._.._.____ 4 sq.ft. per person. Use
seated areas only.
(b) Assembly Halls, with stage ___.__.__ 7 3q. ft. per person.
(¢) Banquet Hallg oo ________ 10 sq. ft. per person,
{d) Churches (Auditoriums) _____. .._... 7 aq. ft. per person.
1-2-58
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{e) Churches (Dining Rooms) _._____.__ 1054, £t, per person,
(f) Dance Halls ________ . ______._____ 10 sq. £t. per person.
(g) Dining Rooms ____..._.. R 10 sq. £t. per parson,
(h) Gymnasiums .. ________._.___... Gsq. ft.per person for
seated space.
15 sq. ft. per person for
unscated space,
(i) Lecture Halls __. __.._......__ . _  7sq. ft, per person.
(j) Lodge Halls _______._.___.___...._. (sq.ft perperson for
. seated space,
15 sq. ft. per person for
unseated space.
(k) School Auditoriums _._ _._ . ___ __. .. 7sq, {f. per person.
(1) Skating Rinks . .. __ 15 sq. ft. per person,
{m) Theaters _ . __ . .. 7 sq. ft. per person.
(n) Theater Lobbies __._____ ... . _._____ 7 sq. ft. per person.

(3) The capacity of theaters and theater lobbies must he combined
to determine the theater eapacity. :

Ind. 55.07 Number and lecation 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 Le availalble from
every part.

Leception: Tn places of worship, only one exit will be required
from a baleony seating not more than 30 persous.

(2) Where more than 800 persons ave accommodated, there shal] be
at least 3 exits and where mwore than 1,000 persons are accommodated,
there shall be at leust 4 exits.

(3) Exits shall be distributed on all sides which adjoin streets,
alleys or open courts,

Ind 55.08 Type of exits, (1} The required exits from any part of o
theater or assembly hall shall be exit doorways, stairways or ramps,

(2) All exits to grade from a higher or lower level shall be stair-
ways or approved vamps. In all theaters and in assembly hails having
a capacity of more than 400 persons, where the exit rise is not more
than 3 feet approved ramps shall be used. By approved ramp is
meant an incline 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
as specified in section Ind 51.17; except that “B" type fire escapes
may be used as exits from balconies for not more than one-half the
required exit width, if located against hlank walls.

Ind 55.09 Stairways. (1) Every stairway in a theater or assembly
hall, except stairways from the main floor to the first balcony, shall
be enclosed as specified in sections Ind 51.17 and Ind 51.18. No closet
or open space shall be placed under any stairway, platform op landing.

(2) Stairways and steps which have more than 2 risers shali
have handrails on both sides.

(3) Every stairway used hy the public in a theater vr assembly hall,
shall have a uniform rise of not more than 7'4 iuches und a uniform
tread of not less than 10 inches, measuring from tread to tread ami
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from rviser to riser. No winders shall be used and there shall be not
less than 3 nor more than 16 risers in any run.
Noute! See sectlon [nd dL.ly fur goncral staivway requirements.

Ind 33.10 Exit doorways and doors. (1} Every required single exit
doorway shall ecoutain a standard exit dvor as speeified in section
Ind 51.15. For double doors, with or without mullions, the width of
sach door muy be reduced to 2 feet 6 inches,

(2) No single door ov leaf of a double door, shall be more than 3
feet 6 inches wide, and no 2 doors shall be hinged together.

(3) No rolling, sliding vr revolving door shall be counted as an exit
from any theater cr assembly hall, nor shall any such door 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 flush with adjacent
inside floors and ramps. Whore an aisle or passageway leads to an
exit from either side of the exit dvorway there shall be a level floor
space at the doorway subtending the width of the aisle and the
doorway.

Ind 535.11 Exit lights, (1) 1n cvery theater and assembly hall, except
church auditoriums, exit lights shall be provided immediately over all
exit doorways, and in such other places as may be necessary to direct
the occupants to exit doorways and to a street, alley or exit court.
The installation of such exit lights shall comply in all respeets with
the provisions of the Wisconsin stale electvical code.

{2} Every light over an exit doorway shall be a red illuminated
sign bearing the word EXIT or OUT in plain letters not less than 5
inches in height.

(3) All exit lights shall remain lighted during cach oceupancy and
until the cecupants have left the huilding.

Ind 55.12 Width of exits. (1) The total width of exits from every
theater and assembly hall, and {rom every part thereef, shall not be
less than the following: Buildings of fire-vesistive econstruetion, 36
inches per 100 persons. Buildings of ovdinary construction, 40 inches
per 100 persons. Buildings uof frame construction, 44 inches per 100
persons.

{2) In theaters, the width of the front entrance shall be not less
than % of the total required exit width.

Ind 55.13 Seating, (1) All scats, chairs and beneches shall be placed
not less than 22 inches back to baek measured horizontally, except
that for grandstands and bleachers without back rests this dimension
may he reduced to 24 inches. For benches without arms, grandstand
and bleacher seats, the seating capacity shall be establishd by allow-
ing one sitting or seat to cach 18 inches of length. (See section Ind
§5.54).

(2) A 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 & row between aisles,
nov more than 6 seats in a row which has an aisle ou une side only,
except that for prandstands and bleachers without back rests and with
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a railing along the front, these figures may be doubled. No aisles will
be required for such grandstands or bleachers wheve the seats extend
to the floor or ground without a railing along the front,

(4) No seat bench or platform on which seats ave placed shall be
more than 22 inches in height of riser.

{5} No seat bench, or other platform or floor area on which seats
are placed, or the top seat of any bleachers shall be nearer the ceiling
than 8 feet, nor nearer to the bottom of any truss er girder than §
feet 4 inches.

(6) The requirements of thia order do not apply to restaurants,
dining or dance halls.

Ind 55.14 Width of aisles, (1) Aisles having scats ont both sides shall
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 ineh per foot of
run; or the aisle may have a uniform width not less than the average
width of the foregoing calculation. No wall aisle shall be less than
3 feot wide and no other straight aisle shall be less than 3 feet 6
inches wide. .

{2) There shall be a cross aisle leading to each roquired side cxit.
Cross aisles shall not be less than 6 fect 8 inches baeck to back of

adjacent rows of seats.

Ind 55.15 Lobbies and foyers, The width of lobbies and foyers shahl
be determined on the same basis as required for exits in scetion Ind
55.12, but shall in no case be less than § feet wide, and shall be so
designed and apportioned as to prevent congestion and confusion.
Lobbies and foyers which serve as means of egvess shall be at legst
equal in combined width to the required width of the stairways,
PASSAZeWNYS, aisles}or exit duorways leading to them.

Ind 55.16 Iuclines and aisle sieps. (1) To overcome any differcnce
in level between courts, corridors, lobbies, passageways or aisles
required, or used, in egress from a theater or an assembly hall, ap-
proved ramps as specified in section Ind 5508 shail ke entployed
where the difference in elevation decs not execed 8 feet, exeept that
this requirement need net apnly to balconices.

(2) Steps in balcony aisles shall extend the full width of the aisle
and shall have a uniform rise and run as specified in section Ind
55.09. No handrails will be required.

Ind 55.17 Obstruction. (1) All lobbles, aistes, passageways and door-
ways shall be kept free from furniture, drapes, display equipnient,
merchandise, vending machines and other obstruetions, and no person
cxcept an employe shall be allowed to stand in, or occupy, any of the
aisles, passageways, corridors or lobhics during any performance or
publie gathering. Except that patrons may be allowed to wait ina
lobby or similar space if such use does not eneroach upon the required
clear width of the exits. Such waiting shall be vestricted to areas
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 36 inches high set up in the dirvection of
travel in an approved manner for the regulation of ingress and egress.

(2) A booth or counter for the sale of package merchandise may be
placed in the lobby or foyer of a theater where there is sufficient
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excess space 5o that the front of the booth or eounter 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 55.18 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, staiways, ramps or any other
exit faeility. Where a mirror is used in an auditorium, it shall be
placed flush with the wall and with the bottom at least 7 feet above
any floor, balcony, galiery or platform.

(2) No false opcning or decorative device giving the appearance
of o 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. Fabvie decorations used in theaters and
assembly halls shall be flame proel.

Ind 55.20 Elevator and vent shafts. Enclosures for elevator and

. vent shafts shal! be of 2-hour fire-resistive construction as specified

in section Ind 51.05 and all openings therein protected by fire-resistive
doors or windows as specified in seetions Ind 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
proscenimmn wall of 4-hour five-resistive construction as specified in
section Ind 51 05, excopt as follows:

(a) In theaters and assembly halls having a capaecity not exceeding
300 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-
torium, provided the stage ov platform is not more than 6 feet higher
or wider than the proscenium opening.

Ind 55.22 Proscenium wall, {1) The proscenium wall shall extend
from an incombustible foundatien, or from the lowest fireproof floor
below the stage floor, to the highest adjoining roof, except that where
a 4-hour fre-resistive wall is requived it shall extend at least 2 feet
above the highest adjoining roof.

(2) There shall be not more than 2 openings in the proscenium
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 Hoor, exeept 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 squave feet in area and
shall be protected by a fire-resistive door as specified in section Ind
51.09, or equal.

Ind 55.23 Proscenium curtain. (1) Where a proscenium wail 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
Board of Underwriters, Fifth Edition, Revised Reprint, 1934, For a
proseenium opening 60 fect 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 fiber
not less than 95% pure, and shall weigh not less than 213 pounds
per square yard. There shall be incorporated into the yarn before
weaving, either monel metal, nickle, brass or other metal or alloy,
having not less strength than these mctals at temperatures up to
1700 degrees Fahrenheit and no less resistance to corrosion at ordi-
nary temperatures. All seams shall be vertical, shall be lapped not
less than one inch and shall be sewed in 2 rows with not less than
75 inch pure asbestos twine. At the top and hottom of the curtain
a 2% inch (or larger) steel pipe shall be placed and shall he securely
fastened in, and covered by, the curtain. The curtain 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 rings sliding
on a % 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
will completely fill the cloth, Filler paint shall have not loss thap 4
parts of casein in each 10 parts of silicate of soda. The paint shall be
well brushed inte the eloth so that no light or smoke can conte
through.

(4) For curtains of any type, the connections between curtain and
wall shall be made as nearly smoke-proof as possible. 8moke grooves
or pocketa shall be of structural steel shapes and plates not less than
% inch thick, These grooves or pockets shall be not less than 14
inches deep and 6 inches wide and shall be set 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 bolted to the proscenium wall.

(5) Provision shall be made to prevent the eurtain 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 prosconium
opening. No part of a curtain, nor any of the curtain guides, or equip-
ment, shall be suppoited by, or fastened 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 moechanism, thore shall be an
emergency 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 degree fusible links, or other
approved heat release devices, placed on each side of the stage, and
\avhex(ll thus operated the curtain shall descend at its normal rate of
speed.

(8) The curtain and its operating mechanizm shall be so designed
and constructed at all points, whether specifically mentioned op not,
as to form an efficient and rveliable barrier 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 industiial commission for
approval before installation,
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Ind 5524 Automatic smoke outlet, Where a freproof proscenium
curtain is required, or provided, the stage shall be provided with
one or more automatic smoke outlets, constructed of metal or other
incombustible material, placed near the center and above the highest
part of the stage, and having a eombined area cqual to not fess than
8% of the area of the stage floor. Vertical louver cpenings shall he
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 to open by gravity, and so as to effectively overcome
the effects of neglect, rust, dirt, frost, snow, heat, Lwistimg, or warp-
ing of the frame work. The louvers, or dampers in the openings shall
be held closed by cotton or hemp eords running to the stage floor
close to each stage door. Fusible links, or other approved heat velease
devices, shall be inserted in each eord near the outlets.

Ind 55.25 Stage vestibules. All entrances to the stage shall be
vestibuled in such manner as to protect 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 Fireproof paint. All stage seenery, prapetties, 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, property
rooms, and other storage or workrooms shatl be built of incombustible
material throughout, and shall be separated from the stage by a
special occupancy 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 vroom shall be placed
above or below the auditorium unless separated therefrom by a special
vccupancy 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 enclosed with a
special oceupancy separation as specified in scction Ind 51.08, except
that in the case of an assembly hall acconumodating not more than
300 persons, an ordinary occupancy separation as specified in section
ind 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 exclusively
for sanitizing dishes and cooking utensils necd not he installed in a
fire-resistive enclosure,

;lly;ory: 1-2-56; 7, and vecr. (1), Roglstor, August, 1937, Na. 30, eff,
a=i=ai,

‘Ind 55.30 Lights and lighting. (1) Electric lights shall be used for
lighting where electrie current is available. No ail 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 electricity 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
hag left the building.

Ind 55.32 Sanitary equipment, (1) TOILETS AND URINALS. Separate
toilet rooms in connection with the auditorium shall he provided for
males and females. One water-closet shall be installed for each 200
females or fraction, and one water-closet and one urinal for each
300 males or fraction, assuming 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 urinal for each
150 males or fraction.

(2) NUMBER OF TOILETS W HERE ALCOUOLIC BEVERAGES ARE SERVED ON
PREMISES, Where stimulating drinks, such as beer, wines and other
aleoholic 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 wheve the capacity
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 S$TacE. There shall be separate
water-closets provided for males and females in connection with the
stage of every theater and assembly hail which is equipped for the
showing of stage productions.

(4) TOILETS IN CONNECTINN WITH MOTION PICTURE BooTH, In
theaters where motion picture machines ave run continuously for a
period of more than 2 hours without at least 10 minutes intermission
forr the motion picture machine operator for each 2 hour period,
toilets shall be provided in direct connection with the motion picture
hooth.

Nate: For general tollet room requirementa see soctions Ind 52.50 to
Ind, 53161, in-lusive,

(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 shal] be provided in connection
with toilet rooms, one for every 2 closets and urinals or fraction.

Ind 55.33 Standpipes, Where proper water supply is available, at
least one first ald 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 additional standpipes, shall
be provided.
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Ind 55.34 Fire extinguishers, {1} Standard fire extinguishers of an
appropriate type as specified in section Ind 51.22 <hall ho provided
for all theaters and assembly halls as follows:

{(a) Two on stage, if scenery is used,

(b) Onec on stage, if no scenery is used.

(c) One in motion picture booth, or in ticket office if there is noe
bouth,

{d) One in dressing room section.

(2) Extinguishers shall be properly exposed to view and always
accessible,

Ind 55.35 Automatic sprinklers, In every theater and assembly hall
where a proscenium curtain is required, approved automatic sprin-
klers, as speeified in section Ind 51.23, shall be provided under the
stage, under the stage roof, and in the dressing rooms, but not in
the automatic smoke outlet, :

Ind 55.40 Motion piclure machine booths, general, Every mction
picture machine using nitro-cellulose fiim, togethey with all auxilisry
and associated equipment, shall be enclosed in a boath so wrranged
as to permit the operator to walk frecly on either side and in back
of the machine, At least 48 squure feet in avea shall be provided for.
one machine, and 24 square feet additional for each machine ovér one.
The ceiling height shall be not less than 7 fcet.

Ind 55.41 Construction of booth. The floor of each motion picture
booth shall be constructed of musonry or reinforeed conercte, or shall
be covered with not less than 2 inches of fire-resistive material, The
walls and ceiling shall ba not less than 2-hour fire-resistive construe-
tion as specified in section Ind 51.05,

Ind 5542 Doors. (1) The door to the booth shall be nol larger than
necessary for the safe and proper use and maintenanee of the hooth
and equipment, but in no case shall its dimensions be smaller than
2 feet by 5 feet or larger thun 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 self-closing fire door as speei-
fied in section Ind 51.09, shall open outwardly, and shall not be
equipped with any lateh.

Ind 55.43 Openings, (1) Two openings for each motion picture ma-
chine may be provided. The cne 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 elosed.
Shutters shall be not less than No. 10 U.S, Standard gauge iron or
equivalent, arranged to move fresly in guides of like material and
thickness bolted to the wall. Each shutter shall be suspended by a
cord, and shall be so arvanged that closing is by gravity action. A
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fusible link shail be provided in the cord over euach 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 cach exit
door by which all shutters can be closed simultaneously. Shutters shalt
not be blocked open nor held open in any manner except by the
hurness of cords and links as herein described.

Ind 55.44 Ventilation of bhooths, Every booth or room housing pro-
jeetion, sound or any other equipment which vitiates good air condi-
tions or requires the attention of an attendant shall be ventiluted 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 ail, shall not exceed 72
square inches in area, nor be more than 3 inches above the floor. They
. shall be equipped with automatic shutters as described for projection

openings.

Ind 55.45 Relief outlets, Every booth or room housing projeetion,
sound or other equipment which constitutes a fire, smoke, explosion or
fuming hazard shall be equipped with one or more gravity outlets
extending upward from the ceiling through the roof, The net arvea of
such gravity relief outlets shall be equal to one per cent of the room
or booth floor area, but not less than 12 inches in diameter. Such
outlets shall be construcled as sheet metal ducts having double wulls
with Y5 inch air space between, or better construction. Where a relief
outlet passes through, or is within 18 inches of any combustible
construction, or passes through any other occupaney, approved
masonty flues as specified for chimneys, section Ind 52.10, shall be
used, The relief outlets shall be equipped, at the booth or room out-
lets, with a gravity shutter which will open autematically under
excessive heat conditions. The automutic shutter shall normally be
tightly closed where mechanical exhaust ventilation is required in
the same room.

Ind 3546 Electric wiving. All lights and clectrie wiring, slso motors,
arc lamps, rheostats, and uassociated clectrical equipment shall con-
form in type and arrangement to the requirements of the Wisconsin
state electrical code. .

Ind 55.47 Motion picture machine. Every projection machine shall
be securely fastened to the floor, and together with =ound head and
other associnted equipment, shall be of safe design, No part of the
film shall be outside of a tight metal enclosure durving projeetion,
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 opetator, or by some
mechanicul device which will assure immediate closure when operation
of the machine is stopped.

Ind 5548 Fire protection in booth; care and use of film, (1} All
shelves, furniture and fixtures shall be incombustible. No combustible
waterial shali be permitted to be within such booth, except films and
film eement not exceeding one pint. Smoking is prohibited, Heating
equipment in booths shall be limited to steam, warm air, hot water
or electrie convection heaters with low surface temperature elements.

1-2-

56
Building ode

620




WISCONSIN ADMINISTRATIVE CODE 115

Radiators shall be protected by { inch mesh screen with the top
sloped at least 45 degrees to the horizontal.

(2) Films uot in process of rewinding, examination or projection
shall be kept in meta] containers, Up to 40 pounds of film may be
kept in the projection booth in interstate commerce commission ship-
ping contaiuers, Excess over 40 pounds shall be kept in an approved
film cabinet, but the total quantity of film in any booth shall nut
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-closing hinged cover shall be provided for scrap film.

(4) Up to 125 pounds of film in addition to that permitted in a
projection booth, may be kept in containers as specified above, pro-
viding this cxcess is in u rewind room of not less than 80 square feet
area, and of the construction specified in sections Ind 53.41 and Ind
55.42. Buch room shall have a vent of at least 50 square inches area-
extending upwurd to the outside of the building, with a clearance
to combustible material conforming to scetion Ind 55.45. Furniture
and heating shall be as for the projection booth, and smoking is
prohibited.

Nefe! Tn the furvgeoing scetion tie weight of a HH fout voll of 45 wmikli-
weter lm fy assumcd a8 5 ponieds,

Tnd 55.49 Portahle booths, (1)} Every portable bouvih 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
one location will he considered a permanent booth,

Ind 55.50 Muintenance, Al theaters and assembly hatls, and all
parts thereof, shall be kept clean, sanitary and in good repair.

GRANDSTANDS, BLEACHERS, 'TENTS AN PLACES 0F OUTHOOR ASSEMELY.

Ind 55.51 Grandstands, (1) Grandstands erected of frame construc-
tion shall he located at least 20 feet from uny other building ov
adjoining property line unless the exterior walls of sueh adjacent
building are of 2-hour fire-resistive construction or better and ali
openings therein are protected with fire-resistive doors and windows
as specified in seetions Ind 51.0% and Tnd 51.10.

(2) No wood grandstand unit shall exceed [0,000 square 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 fire-
resistive construction,

{4) The highest level of seat platforms of any wood grandstands
shall not be more than 20 feet. Portuble grandatands or 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 constructed to conform
with the stiructural requivemienta of Chapter 53 of this code,

{8) Seat hoards and foot boards shall be designed to safely support
a live load of not less than 120 pounds per lineal foot, The width
uf foot boards shall not he less than 74 inches.
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(7) The space under a grandstand shall be kept free from ex-
traneous Aammable materials and shall not be occupied for other than
exit purpoeses except thut such space, if enclosed with one-hour fire-
vesistive construction or better, may be used for non-hazardous
purposes if approved in wriling by the industrial commizssion.

Ind 55.52 Exifs, (1) Every grandstand, balcony 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, baleony, or
tier exceeds 1,000 persens, therc 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, balcony or tier
shall not be less thnn 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 doors used for exit purposes shall conform to the roquivements
ol sections Ind 55.08, Ind 55.09 and Ind 55.10 of this code.

(2) Aisles having seats on both sidcs shall not be less than 3 fect 6
inches in width and aisles having seats on one side only shall net bhe
less than 24 inches wide. Cross aisles shall not be tess than 48 inch-s
in width, No zisles 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 excowi-
ing 300 capacity each shall be provided with aisles or stairways not
less than 36 inches in width,

Ind 55.54 Seating, (1) The seating arrangement shall comply with
the requirements of section Ind 35.13 except that for seats withouw
backs the horizontal distance from back to back of seats shall no
be less than 22 inches, There shall be a space of not less than 12
inches between the bhack of cach seat and the front rf the scat
immediately behind it, All measurement is to be taken bhetsween plunh
lines.

(2) Where the same level is not used for both seat bench and fout
rest, independent foot rests shall be provided.

{3) Al seat boards and foot boards shall be sceurely fastencd in
place in such a manner that they cannot be accidentally displaced.

(4) Where the rise of a geat beneh 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 11 inches and a tread of not
less than 10 inches nominal widih. In no case shall the angle of
seating exceed 46 degrees,

Ind 55.55 Guard rails, A substantial guard rail not less than 42
inches in height and having 2 intermediate rails shall be provid.d
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 {s more than 2 feet above the ground, a pguard rail ex-
tending not less than 36 inches ahove such front foot rest shall be
provided.

Ind 5556 Portable grandstaunds or bleachers, (1) Portable grand-
stands or bleachers shall be self-contained units having all necessary
parts to withstand and restrain all fovces which may be developed
during oeccupancy. 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 or fittings will make the omission self-evident.

(2) A portable grandstand shall not be used for public occu-
paney until it has been securely assembled in accordance with this
requirement.

(3) Portable grandstands shall be provided wilh base plates, sills,
floor runmers, or sleepers 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 materinl and having sufficient area to prevent dan-
gerous settlement shall be provided under the base plates or sleepers.
Al mud siils shall be properly anchored to the ground and all bear-
ing surfaces shall be in eontact.

(5) A-frames or other supports and seat stringers for portable
grandstands or bleachers shall be secured to prevent acecidental dis-
placement during oecupaney.

(6) Field eonnections to wood members shall be by means of rivets,
bolts, connectors, lag serews, 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 ov lag screws ar by approved conncctors or
other approved devices. Adequate provision shall be made to prevent
the splitting or shearing of wood at such connections,

Ind 55.57 Inspection. Every portable grandstand ov bleacher shall
be carefuily inspected by a building official before each period of
publie occupaney and any loose connections, defective or broken mem-
bers or locse 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 55.38 Tents. (1) For the purpose of this section, a tent iz a
portable, temporary shelter or a structure, the covering of which is
made of pliable material.

{2) No tent shall be erected to cover move than 75% of the prem-
ises on which it is located,

(3) Tents used for assembly purposes which cover 1500 square feet
or 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 exit

1-2-5¢€
Building Code

623




118 INDUSTRIAL COMMISSION

passageway not less than 6 feet in width between stake lines, I'vaper
protection shall be provided along such stake lines to eliminate trip-
ping hazards.

(5) Concession and other tonts not used for assembly purposes noed
not be separated from each other and may be located lesz than 20
feet-from other structures.

(6) This section does not apply to tents or shelters used exclusively
for construction purposes,

Ind 35.59 Structural 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) Al tents shall be adequately guyed, supported and braced to
withstand a wind pressure or suction of not less than 10 pounda per
square foot, .

{3) The poles, guys, stakes, fastenings, etc, shall be of sufficien
strength and so attached as to resist a wind pressurve of at least 20
pounds per square foot of projected area of the tent.

Ind 55.60 Flame resistance, All tents used for azsembly 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
teating engineer or laboratory as evidence that such tents have the
required flame resistance.

Ind 55.61 Fire hazards., (1) The ground enclosed by any tent used
in conmection with a place of outdoor assembly and for a distanece of
not less than 10 feet outside such structure on all sides shall be
cleared of all flammable material or vegetation which will transmit
fire. The premises shall be kept free from such Aammable material
during the period the premises are used by the public,

(2) No hay, straw, shaviags or similar combustible materials other
than that necessary for the current feading and care of animals shall
be permitted within any tents used for public nssembly except that
aawdust 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 public.

{4) Tents shall not be used for mation picture performances un'vss
safety film is used.

Ind 55.62 Exits. (1) Livery tent occupicd by the public shall have
at least 2 standard exits located at or near opposite ends of the
strueture,

(2) In tents used for assembly purposes, exits shall be provided on
3 sides if the capacity exceeds 600 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
shal} not be less than 44 inches per 100 persens. Exit openings 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 Elecirical insiallations. (1) Electvical systems in all
places of cutdoor assembly shall be installed in accordunce with the
requirements of the Wisconsin state electrical code. All such sys-
tems shall be maintained and operuted in a safe and workmanlike
manner,

(2) The electrical system and equipment shall be isvlated from the
public by proper elevation and guarding, All electrical fuses and
switches shall be installed in approved enclosures. Cables laid on the
ground or in areas traversed by the public shall be placed in trenches
or protected by approved covers.

fnd 53.64 Fire extinguishing equipment. One or more fire extin-
guishers of approved type and size shall be provided in connection
with every wood grandstand and in all tents used for assembly pur-
pnses. Such extinguishers shall be maintained in proper working
otder and shall be located where they are casily aceessible, preferably.
in or near the ticket office, In large installations, additional five ex-
tinguishing equipment shall be provided as divected hy the huilding
official.

Ind 53.65 lllumination; exit lights and signs, (1) All exits, aisles
and pussagewuys leading to exits in grandstands and other places of
nutdoor assembly shall be kept adequately lighted at all times when
the structure is occupied by the public, Artificial illumination having
an intensity of mot 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 requirements of section
Ind 55.11 shail be provided in all places of outdoor assembly where
more than 100 persons can be aeccommodated.

Ind 55.66 Boiler and furnace room. Livery boiler or fuinace room,
including the breeching and fuel room, 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 enclosuves shall he pro-
tected by self-closing fire-vesistive doors, Gus-fired appliances for
heating water shall be instalied in a boiler or furnace room, Chimneys
shall be constructed in eontormity with the requirements of section
Ind 52,10 of this code,

Ind 3367 Toilel facilities. Separale toilels shall be provided for
each sex in conneetion with all places of outdoor assembly. Toilet
rooms and equipment shall comply in all respects with the require-
ments of sections Ind 52,560-Ind 52.64, inclusive, of this code,

Ind 55.68 Ouidoor theaters. (1) DEFINITION AND SCOrE. For the pur-
nose of this eode, an outdoor theater is a place of outdoor assembly
used for the showing of plays, operas, motion pictures and similav
forms of entertainment in which the audience views the performance
from self-propelled vehicles parked within the theater conelosure, The
requirements of this section shall apply to outdoor theateis now in
existence and to outdoor theaters hereafter constructed, except as
provided in paragraph 5.

{(2) ENTRANCES AND EXITS. All entrances and exits for outdoor
theaters shall comply with the regulations of the state highway com-
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migsion for driveways from propeily 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
vight-of-way shall comply with the regulations of the authority in
charge of the maintenance of the highway or in the event this au-
thority has no regulation, it shall comply with regulations preseribed
by the state highway commission.

(c) Not more than one 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
ghall be permitted for each traffic lane on the highway available to
vehices leaving the theater.

(3) VEHICLE STORACE. (a) Sufficient area shal! be provided between
the highway and the ticket booth to provide storage space for vehicles
equal to not less than 14 per cent of the theater capacity. In all cases,
sufficient storage space shall be provided so the vehicles will not back
up on the traveled way of the highway. Storage area shaill be caleu-
lated on the basis of 182 square feet per vehicle, .

{b) A hold-over storage area having sufficient eapacity 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 motlon 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) LocarioN OF TOWER. The sereen shall be so oviented that the
picture is not visible from any major highway. This requirement
does not apply to towers erected prior to January 1, 1952

(6) CONCESSION AND MOTION PICTURE MACIIINE BOOTH. The mation
picture booth and equipment shall comply in all respects with the
requirements of sections Ind 55.40-Ind 35.49, inclusive, of this code.

{a) Concession buildings in connection with outdoor theaters shall
comply with the requirements of Chapter 54 of this code.

(7) SANITARY EQUIPMENT, Separate toilct rooms shall be provided
for males and females in eonnection with all cutdoor theaters as
vequired by section Ind 55.32. Toilet vooms and equipment shall com-
ply in all respects with the requirements of scctions Ind 32.30-Ind
52.64 of this code.

{a} In determining the number of fixtures required for toilet roonss
in connection with outdoor theaters, the capacity of the thoater is
established by allowing 2% persons for each vehicle accommodated.
exclusive of vehicles parked in the waiting or hold-over aren.

(b) Where the public toilet rooms avre so located that the patrons
must eross the ramp area in order to veach the toilet rooms, a suitable
approach or passageway leading thoreto shall be maintained. Such
passageways shail be properly lighted and they shall be kept free
from obstructions,
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(8) RAMPS AND SPEAKER EQUIPMENT., (a) Ramps shall be spaced
not less than 38 feet apart. The ramps shall he so designed that any
vehiele can move from its parked position te the exit driveway with-
out being required fo hack up.

(b) Al ramps, parking areas, entrance and exit driveways shall be
properly surfaced with a gravel surfacing or betler, adlequate 1o
withstand the weight of the vechicles uccommedated,

(e) An individual speaker shall be provided for each vehicle accom-
modated in the ramp area, All speakers shall be equipped with sufii-
cient cord to permit the speaker to be piaced inside the vehicle.

(d) Where additional scating space is provided in the theater en-
closure for patrens using public transpertation facilities, the speaker
arrangement shall be such that the sound will be confined to the
immediate seating area and not broadeust beyond the theater en-
closure. )

(e) There shall not be less than 18 fret distance between speaker
posts, measured parallel to the ramps, except in seuted areas for
patrong using public transpoitation, All electrical wiring and electrical
equ'pment shall be installed in accordance with the provisions of the
Wisconsin state electrical cvede. Each speaker post shall be wired
with wire approved for underground use laid in trenches not less
than 12 inches in depth.

(9) LiguTING. All entrance and exit driveways shall be adequately
lighted and properly marked to avoid congestion and confusion and
zhall remain lighted throughout the performance and until the audi-
ence has left the area.

(10) SpeED LIMIT, In every outdour theater, notives of a permanent
character shall be prominenily displayed designating the maximum
speed limit permitted for cars driven within the arca. Parking lights
shall be used when carvs are moving in the theater enclosure,

{11} RUNNING OF ENGINES. At each performance, an instructive
trailer shall be shown on the screen informing the patrons of the
danger of carbon monoxide poisoning when the engine i3 running and
stating that when it becomes necsssary 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 56.10  Access to atlic amd root
Ind 56.01 Maximum helght Ind 56.11 Floor space and celling
ind 56.02 Class of construction height
Ind 56.83 First floor re-resistive Tnd 56.12 Basement reoms
Ind 56.04 Subdivisions and flre  Ind 66.13  Assembly roums
stops Ind 56.1% Scats, lesks ;nd alsles
Ind 56.05 Exposure and courts ind 56.15 Heating plants
Ind 56,068 Number, iocation and Ind 56.18  Sanitary equlpment
type of exits Ind 56.17  Artiielnl lighting
Ind 56.07 Total width of exits nd 5618 Fhe extinguizlwrs
Ind 36.08 Exit doors Tad 5610 Fire alarms

Ind £6.09 Passagways

Ind 56.001 Scope. The requirements of thig chapter, svetions Tud
56.001 to Ind 56.19, inclusive, shall apply to all public, parochial and
private schools, universities, colleges, acadenties, seminaries, libraries,
museums and art galleries; including all buildings or parts of build-
ings used for the purpose of acquiring knowledpme.

Ind 56.01 Maximum height. {1) No building which accommodates
pupils below senjor or junior high schaol grades shall be more than
3 stories high, nor shall the topmost floor tovel he more than 35 feet
above the grade at any outside exit doot, -

(2) No building which is usd as-h senior or junior high school
shall be more than 4 stories high, mor shall the topmost foor levet
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 speeified in see-
tion Ind 51.03.

(2) Every huilding which is more than one story, but not more
than 2 stories in height, shall be of ordinary construction as speci-
fied in section Ind 51.02, or hetter, except as provided in section Ind
56.03.

(3) Every building which is more thun 2 stories in height slall be
of fire-resistive construction as specified in section Ind 51.001 except
that in a 8 story building ordinary construction, as specifiedd in sec-
tion Ind 5102, may be used above the thivd floow level.

Ind 56.03 First floor fire-resistive. In all 2 story buildings having
more than 4 class, study, or recitation vooms of ordinary size (750
square feet in area) on any floor, the first floor shall be of at least
2-hour fire-resistive construction as specified in section Ind 5106 un-
less all 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, the basement ceiling
ghall be of one-hour fire-vesistive construction as specified in scetion
Ind 51.08, or batter,
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Ind 56 04 Subdivisions and fire stops, Every building of this classi-
fication which is built in connection with a building of a lower grade
of construction shall be separated from such other building by walls
of 4-hour fire-res'sitive construction as specified in seetion Ind 51.05,
and all communicating openings shall be protected by fre-resistive
daors as specified in section Ind 51.09 or cqual. 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 readin<t room shall be less than 30
feet away from any oppesite building, structure or lot line, or oppo-
gite court wall; except that the distanee from such opposite court wall
may be reduced to not less than 20 feet provided lizht ravs at an
angle of 30 degees are not thereby obstructed from entering the entir
upper half of any such window. ’

Ind 56.06 Number, location and type. of exits. (1) The number and
location 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 school, university, col-
lege, library or museum building, not more than 2 classrcoms 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
building, 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 deors. 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 be enclosed below the first floor as specified in section Ind 51.18.

(3) In buildings of more than 2 stories all staivways shall be en-
elosed as specified in sections Ind 51.17-Ind 51.18.

(4) Five escapes may only be used as exits from the temporary end
of incomplete or unit type buildings, as approved in writing by the
industrial commission. SBuch fire escapes shall be of the "B” tyvpe
wheve more than 100 persons can be accommodated ahove the first
story,

(o) 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 exita. (1) The total width of exits from
any floor shall be not less than the following rates, based on the total
capacity 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 persona.

(2) Where permitted under section Ind 56.06, standard fire escapes
may be used for not to exceed one-third of the above total widths.

(3} The capacity of a school building shall be established by the
actual number of fixed seats in rooms 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 Hbrary, museum, or art gullery shall be
established on the basis of 100 square feet of total floor area of the
building, exelusive 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 occupied.

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 56.07. Neo single door or leaf of a double
door shall be more than 42 inches wide.

Ind 56.09 Passageways. (1) Corridors and pussageways shall be
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 candles nt the floor hne
whenever the building is occupied.

{2) The minimum unobstructed width of corridors and passage-
ways which are used by the public or by the occupants gencrally,
shall be determined in the same manner as specified for stairways in
seetion Ind 56.07, but in no case shall this width be less than 4 feet,
Corridors and passageways serving as a means of egress shaltl be at
least equal in combined width to the required width of the stairways
or passageways leading to them.

Ind 56,10 Access to attic 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 shall be not less than 20 x 30 inches, with a
permanent enclosure for a stairway or ladder leading thereto.

Ind 56.11 Floor space and ceiling height. (1) Al class and recita-
tion rooms shall 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 feet per person.

(3) All rooms used for wlucation purposes shall not he lesg than 10
feet high in the clear, except 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, service roomns, 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
helow the adjoining grade. Industrial arts rooms, shops, toilet rooms
and other rooms used by pupils {not including play rooms) shall have
floors not more than 4 feet below grade. The walls and floor w here
exposed to soil ghall be waterproof and damp-proof.

Ind 56.13 Aasembly rooms. A room which seats, or which can aceom:
modate, 100 or more persons shall conform to the requirements of
Chapter 55 (Theaters and Assembly Halls) of this code except that
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the minimum width of any exit doorway used exclusively by ele-
mentarvy school children may be 8 feet; but in any case the aggregate
width of such doorways shall be in accordance with Chapter 55,

Ind 56.14 Seats, desks and aisles. (1) Seats, chairs and desks in
class, vecitation, or study rooms seating more than 30 peisons 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 kindergnrten
roonis.

{2) Class, recitation and study rooms shall have aisles along zll
walls,

(3) In elementary school rooms, the intermediate aisles shal]l be
not less than 18 inches and the wall aisles not less than 20 inches in
width, .

(4) In high school rooms, and in all other class, recitation and
study rooms, the intermediate aisles shalli be not lesg than 20 inches
and wall aisles not less than 30 inches in width.

(5) Where rcoms are used for assembly purposes, seats and aisles
shall conform to the requirements of sections Ind 55.13~Ind 55.1%
of this code,

ind 56.15 Heating plants, (1) In every building ntore than one
story in height, all heating plants and fuel recoms shall be enclosed
with not less than 4-hour fire-resistive construction as specified in
sections Ind 51.05 and Ind 51.06. All openings shall be protected with
self-closing fire-resistive doors as specificd 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 construction us
specified in sections Ind 5105 and Ind 51.08, except that this require-
ment shall not apply to buildings where jacketed stoves ¢r school
room heaters are permitted. All openings shall be protected by sclf-
closing fire-resistive doors as specified in scction Ine 51.09.

Ind 56.16 Sanitary equipment. (1) ToILETS. School buildings shall
have the following toilet equipment:

(a} In high schools, one water-closet for every 30 females or
fraction,

(b} One water-closet for every G0 males ov fraction und one urinal
for every 30 males or fraction.

(¢) In junior high and elementary schools, one water-closet for
every 25 females or fraction, one water-closet for every 50 males or
fraction and one urinal for every 25 males or fraction.

(2) DRINKING WATER. One drinking fountain shall be installed in
cach story and basement, for each 6000 squave feet of floar area, or
fraction. Drinking fountains shall not be installed in toilet Yooms.

(3) WASHING rACILITIES. Lavoratories shall be provided in connee-
tion with toilet rooms in the ratio of one lavatory for every 2 tailet
fixtures (closets and urinals),

{4) CLOAKROOMS AND WARDROBES. In every school building, there
shall be provision for the placing and storage of the wraps of occu-
pants, Buch 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-
room purposes, unless ventilated lockers are provided. Open hooks
and hangers will not be approved.

Note: Henting mnd Ventilatlon: For heating and ventilatlon in achools,
libraries, etc., see the heating, ventilation and alr conditioning code issued
by the industrial commission, which code applies to all public builidings 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 symmetricaily
spaced.

(2) Where electric service is available at least one circuit of 15
amperes capacity (see Wisconsin state electrical code) shall be
supplied to each standard room.

Naote: For general requirenients which apply to the natural and artificial

lighting of schools sce the school lighting code issued by the industrial
commission,

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 more than 100 per-
sons shall be provided with a proper alarm 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
pasen}ent, may he 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

Il 57,001 Scope 15 Repairs

Inmit 57.01 Clays of construction a7.16 Cleanliness

Inl n7.02 First Noor fAre-resistive 57.1% Size ol rooms

Ind 57.03 Garage and business Il 57.18 linsement roons
separation Ind 57,18 \Vlmlt_m's

Ind 57,00 Corridor and dividing  Ind 57,20 Tsolstion of fire haznrds
partitiony Endl 57.21 Fire protection cquip-
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Ind 57,001 Scope, (1) The requirements of this ehapter shall apply
to all apartment buildings, row houses, rooming houses, hotels, dormi-
tories, convents, monasteries, hospitals, children’s homes, homes for
the aged and infirm, nursing homes, convaleseent hospitals, convales-
cent homes, asylums, mental hospitals, jails, and other places of
abode or detention, except as provided in section Ind 57.25 (2),

(2) By place of abode is meant a building or part of a building,
such as apartment building, row house, reoming house, hotel, dormi-
tory, eonvent, hospital, as follows:

(a) Occupied as a vesidence of 3 or more families living independ-
ently or oceupied by 2 such families and used also for business
purposes, or

(b) Occupied for sleeping or lodging purposes by 3 or more persons
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 are forcibly econfined,
such as agylums, mental hospitals, and jails.

Note: The attorney general has ruled that all persons committed to an
ingane asylum by court order come within tha meaning of the words “farcibly
confined”, Also that the words “forcibly confined” apply to all prrsons con-
fined without thelr consent.

Ind 57.01 Class of construction. (1) All places of abode which are
more than 3 stories in height shall be of five-resistive construetion 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 8 story apartment building which
will accommodate not more than one family on each floor and a 3
story hotel or rooming house which will accommodate not mare than
G 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 be of fire-resistive construction as specifieed in section Ind Sl

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
section Ind 51.06 or shall be protected by automatic sprinklers as
specified in section Ind 51.23.

(2) Spaces hetween floor joists, below or ahove stud partitions
where the studs extend through one or more stories, shall be fire-
stopped. -

Ind 57.03 Garage and business separation. (1) In every building
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 occupaney separation,
section Ind 51.08,

(2) In a building more than 2 stories in height where the lower
story is used for business purposes, cther than the hazards listed in
Chapter 57 of this code, the ceiling over the lower story shall be of rot
less than one-hour fire-resistive construction ag specified in sec-
tion Ind 51.08,

Ind 57.04 Corridor and dividing partitions. (1) All 3 story places
of abode which have more than one apartment or 8 vooms on any
floor, shall have the public passageways enclosed with partitions of
not less than one-hour fire-resistive construction as specified in sec-
tion Ind 51.05, If there is more than one apartment on any floor,
such apartments shall be separated by such partitions, If there are
more than 8 recoms on any floor, they shall be divided by such par-

titions into groups of not more than 8 rooms each.

(2) Doors 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 wally of eourts and similar interinr
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 a yard across
the entire width of the lot, open and unobstructed from the ground
to lEhe sky. The width of the yard behind a 2 story building shall be
either:

1-2-56
Butlding Code

63¢




4
C

»

WISCONSIN ADMINISTRATIVE CODE 131

(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 unabstructed, and the remainder may
be occupied by an open (or screencd) 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 Ints,

(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 ? cxits accessible from ecach reom or apartment hy means of
stairways, ramps or horizontal exits. The number and location of such
oxits 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 or apartment, except that in fire-
resistive buildings a total area of not more than 1200 squavre feet
may be placed between an exit and the end of the building, and ex-
cept in 2 story buildings where there are nnt more than 2 apartments
on the second floor, nne exit may be through the adjoining apartment
provided a connecting door containing a plass panel is provided in
the partition separating the 2 apartments. The lock or locks on such
doors shall be of a type which can be unlocked from cither 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_construction, or 75 feet in a fire-resistive building.

(3) At least one-half of the required exits, in buildings of more
than one story, shall be stairways as specified in scction Ind 5L.16.
The vemaining exits shall be either stairways, or horvizontal exits; or
fire escapes may be used as oxits from floors which are not more than
40 feet above grade if they are placed against blank walls. Every
building which accommedates more than one family, or 8 persons,
above the second story shall have at least 2 stairways.

(4} Apartment buildings 3 stories or less in height whose floors
and supporting members are of not less than 2.hour fire-resistive
construetion, as specified in section Ind 51.06, and which have a plan
so arranged that not more than 2 occupancies 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 apenings protected by approved five-
resistive 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 divectly from the jail sec-
tion to the outside at street grade. This stairway shall serve only the
jail area and there shall be no doors opening into it from the office
ol court house section of the building.
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Ind 57.08 Aggregate width of exits. The appregate 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
51.16; except that a deoor which is used by not more than families,
or 40 persons, 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 such exjt,
Every public passageway leading to an exit shall be at least 3 feer
wide. The requived width shall be kept clear and unobstiucted 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 sunrige, This ilumination shall include lights at all intersce-
tions of passageways, at all exits, and at the head, foot and landiny
of every stairway. The lights at emergency exit doors shall be rod
lights and shall be accompanied 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
gection Ind 51.05, or better, unless the building ig either of fre-
resistive construction or equipped throughout with automatie sprink-
lers. The doors may be omitted in the stories above the basement in
one atairway enclosure. In all 3 story buildings accommodating more
than 2 families, or 15 persons, above the first story, all hasement
stairways shall be enclosed with 2-hour fire-resistive partitions ns
specified in seetion Ind 51.05.

(2) In buildings more thun 3 stovies in height, all stairways shall
be enclosed with 2-hour fire-resistive partitions, as specified in section
Ind 51.05, except that one staivway may be unenclosed in the first and
second stories, provided such stairway does not lead to the basement,

(3) In all buildings more than 2 stories in height in which the first
story is used for business purposes, nt least one stairway shall be
enclosed in the first story with an unpierced wall of 2-hour fire.
resistive construction, as gpecified in section Ind 51.05, and such stajr-
way shall not connect with the basement,

(4) Every elevator shaftway, dumbwaiter shaftway, clothes chuts,
waste paper chute, pipe shafts and other similar vertieal shafts in
buildings more than 2 stories in height shall be enclosed with 2-hour
fire-resistive partitions, as deseribed in section Ind 51.05, except that
for 3 story buildings, one-hour fire-resistive partitions may be used
where the enclosure does not pags through a business portion, In all
cases the basement enclosure shall be of not less than 4-hour fire-
resistive conatruction.

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 apaitments. 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 he
considered in counting either the number of persons or the number of
fixtures,

{3) Water-closets and urinals, and the pipes connected therewith,
shall be protected against freezing as provided in section Ind 52.61.

Iintory: (1) (2} (3) am. Negister, June, 1956, No. §, 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 euch toilet fix-
ture. In apartment houses there shall be such a sink or wash howl
in each apartment.

Ind 57.15 Repairs. Every building of this classification, and all
parts thercof, shall be kept in zood repair and the roof shail be
maintained to prevent leakage. All rainwater shall be so drained and
conveyed therefrom to prevent dampness in the walls and eceilings.

Ind 57.16 Cleanliness. Every building shall be kept clean, and shall
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 537.17 Size of rooms. Fvery sleeping room shall be of sufficient
size to afford at least 400 eubic feet of air space for each occupant
over 12 years of age, and 200 cubic fect for each occupant under 12
years, except that a minimum of 150 cuhic feet may be provided for
infants in hospital nurseries. No greater number of oceupants than
the number thus established, shall be permitted in any such roam,

Ind 57.18 Basement rooms., {!) No living or sleeping room shall
have its floor level helow the adjoining yawrd, court, alley or street
grade. _

i {(2) No rooms wherein persons are foreibly confined shall be located
in a basement.

Ind 57.1%9 Windews. The outside windows in every sleeping or
fiving room shall have a total sash avea of at least one-tenth of the
floor avea of the room, but not less than 12 squure feet. The top of
at least one such window shall be not less than 6!2 feet above the
ﬂogrl..'l and the upper half thereof shall be made so as to open the full
width,

Ind 57.20 Isolation of fire hazards. (1) All boiler and furnace
rooms, including fuel. rooms and breeching, all laundries, drying
rooms, carpenter shops, paint shops, and other hazardous work reoms
and storage rooms in all buildings accommodating transients, and in
hospitals, asylums and other places of detention, shall be cnelosed
with a 4-hour fire-resistive 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 ali other buildings under this classification, such rooms shall
be enclozed with a 2-hour fire-resistive enclosure as provided in sec-
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tions Ind 51.05 and Ind 51.06, or beiter, except as otherwise provided
in this section.

(8) In apartment buildings not move than 2 stories in height, such
rooms shall be enclosed with a one-hour five-resistive enclgsure as
specified in sections Ind 51.05 and Ind 51.08, or better, exeept as
provided in paragraph 5 of this section.

(4) In one story buildings having a floor area of not more than
3,000 square feet and 2-story buildings having a floor area of not
more than 1,600 square feet per floor which are used for business
purposes and also accommodate not movre than 2 families, such rooms
shall be enclosed with a one-hour fire-vesistive enclosure, as specified
in sections Ind 51.05 and Ind 51.08, or better,

(8) The enclosure for the heating plunt may be omitted in apart-
ment buildings not movre than 2 stories in height and having not
more than 2 apartments on a floor and in rosming houses 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
purpeoses and all interior basement stairways are enclosed with o
one-hour fire-resistive enclosure as specified in sections Ind 51.03
and Ind 51.08, or better. See section Ind 57.25 for exception for row
housa 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 more 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 accommodating less than 20 transients
where first-aid standpipes are not provided, a standard fire extin.
guisher shali be placed on each floor at the head of each stairway-and
at each elevator or group of elevators. il

Ind 57.22 Fire alarm. (1) Every building which accommodates 20
or more persons except hospitals and places of detention shall b
provided with a fire alarm system complying with section Ind 51.24

(2) Every hospital which accommodates 20 or more persons shall
be provided with a fire alarm system complying with section Ind 31.24,
except that chimes or other approved sounding devices shall be used
when within hearing distance of the patients. Visual attentinn corm.
pelling devices may be used in hospitals where approved by the indus-
trial commission,

(a) A presignal fire alarm system may be installed in hospitals or
hotels where not less than 4 employes are on duty at all times 1o
respond to fire alarms.

(b) Where presignal systems arve installed, it is recommended that
the fire department be called immediately after the prealarm signal
is received,

(3) This order applies to buildings now in existence and to build-
ings hereafter constiucted.

1-2-66
Ruilding Code

438




WISCONSIN ADMINISTRATIVE CODE 135

Ipd 57.23 Scuttle., Every building more than cne story in height
which accommodates more than 4 families, or 30 persons, shall have
a2 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 cvery 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 ved exit light shall be provided over each
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, arranznd to accommodate
3 or more attached row dwelling units in which cach dwetling unit is
separated from the adjoining unit by an unpicrced vertical oceupaney
separation of not less than one-hour firciresisiive eonstruction, extend-
ing from the basement or lowest floor tn (e under side of the roof
boards.

{2) REQUIREMESNTS. (a) Fach Jwelting unit shall have separate

entrances and exits leading direetiy to the outside.
. {b) Heating ducts may he installed in the space between studs
in the occupancy separation wail 3 vided all such duets ave covered
with % inch corrugated ashustos or the equivalent protection. Heating
dlu;?s ghall not be installed baes 10 back in the occupancy separation
wail.

(¢} Where vach Ivir- unit has a separate heaiing system, the
requirements of sections Ind 57.20 and Ind 57.22 need not he com-
plied with.

(d) Euch living unit shall have access to the attie from the inside
by means 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 57.23 need not be complied with,

HAZARDOUS OCCUPANCIES

Ind 57.3¢ Garages. (1) DrrINtTioNs. (a) A garape is a building,
or part of a building, which accommodates or houses sclf-propelled
vehicles, For the purpose of this code the term vehicle includes land,
aif 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 oceupant of the residence and used only for personal or 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-vesistive construction,
as specified in section Ind 51.06, 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.

1-2-38
Tiilding Code

6§39




136 INDUSTRIAL COMMISSION

2. A hangar for the storage of not more than one airplane or a
hoat 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 § feet to a boundary
ling between premises or to any other building shall be unpierced;
all walls, or parts of walls, nearer than 10 feet, but not neaver than
5 feet, to & boundary line between premises or te any other building
shall have all openings therein protected by means of fire-resistive
doors and windows as specified in sections Ind 51.09 and Ind 51.1n.

(¢) Where a garage, other than a private garage, is built in con-
nection with a building used for other purposes, it shall be scparated
therefrom by means of unpierced 4-hour fire-resistive walls, as
specified in section Ind 51.05, and unpierced 4-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 areg with walls of 4-hour fire-resistive construction as speci-
fied in section Ind 51.05, with openings protectad as specified for
special occupancy separation, section Ind 51.08. Frception: L. Where
a fire station is incorporated within a municipal or similar com-
munity building, connecting door openiigs 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 publie buailding or place of employnient
under this code, the garage shall have walls and ceiling of not less
than one-hour fire-resistive consfruction as specified in seetions Ind
51,06 and Ind 51.06, and the openings to adjoining parts of the
building shall be protected by means of fire-resistive doors as specifinl
in section Ind 51.09.

(3) TmE PROTECTION. Boilers, furnaces and all open flame wjuip-
ment within garvages shall be effectively separated from other areas
by not less than 2-hour fire-resistive walls, floors and ceilings as
specified in sections Ind 51.05 and Ind 51.06. Such enclosures in
hasements shall have no openings into other basement aieas. All
stairways leading to such basement enclosurcs from the first floor
shall be enclosed on the first floor with not less than Zhour 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) Troor p1rs, 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
catch basing installed in compliance with the provisions of the plumh-
ing code issued by the state board of health, nor to floor openings
for access to regular basements.

(a) This will permit service openings in the floovs of garapes or
service stations provided that the area helow can be classed as regular
basements and are ventilated in acecordance with the requirements of
the heating, ventilation and air conditioning code.

Ind 5751 Filling stations; buildings and structures, (1) DeFiNI-

TtoNs. (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 publie.

{b) By dispensing area is meant any area within' 15 feet of any
pump or other dispensing equipment.

(¢} By basement or open space under a floor or dispensing area
is meant any space that does not have an outlet at its lowest level,
at or above grade.

(2) Consrrieron. (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 erccted within 15 fect of the
dispensing equipment shall be of ordinary construction, as specified
in section Ind 51.02, or hetter, except where canopies are provided
over the dispensing equipment, such canopies shall be of incombustible
eonstruction throughout. Ne 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 exceeding
500 square feet in arca may he of frame construction if located
at least 15 feet from dispensing equipment and 10 feet from the
boundary lines between premises and from other buildings 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 construction if not more than one story
in height and loecated at least 50 feet from boundary lines between
premises, from other building= on the same premises and from the
dispensing equipment.

(d) All walls, or parfs of walls, in buildings under (a) which are
nearer than 5 foet to = boundary line between premises or fo any
other building shall be unpicreed; all walls, or parts of wulls nearer
than 10 feet, hut not neaver than & feet, to a houndary line between
premises or to any other building shall have all openings therein
protected by means of fire-resistive doors and windows as specified in
sections Ind 51.09 and Ind 51.10.

(e) The main floor level of any building erected 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 noe basement or other open space 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 iz 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 6 inches above the driveway or grade at the dispensing
equipment. . 4

3. The floor and enclosure of the under floor space is of 4-hour
fire-resistive construction ag specified in sectiong Ind 51.05 and Ind
51.06,

4, The under floor space is effectively vented by gravity means.

Note: For requirements applying to foor 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 4 garage 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 5753 Automobile parking decks, (1) DEFINITION, For the
purpose of this code, a parking deck is an unenclosed or partially
enclogsed structure used for the parking or storage of self-propelled
vehicles, which are driven into the structure and are parked under
their own power with no facilitics for the repairing of such vehicles.

(2) CONSTRUCTION REQUIREMENTS (a) Parking decks may be
erected without enclosing walls except that unpiccced enclosing walls
of not less than 2-hour fire-resistive construction, as specified in
section Ind 51.05, shall be provided on all sidcs which are located less
than 10 feet from the boundary line holween premises or from any
other huilding.

(b) Parking decks of 4-hour fire-resistive construction shall not
be limited in height or in floor area,

(¢} Parking decks mwore than 5@ feet in height shall have flonrs
and supporting members of 2-houv Are-resistive construction or better,

" Such structures shall not exveed 7b 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 strests.

(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
loads in pounds per square foot of horizontal area, in addition to the
dead load:

Pounds

Per Square
Passenger Cars Only Fuot
Top floor 80
First floor __________ 80
Intermediate floors . o ___.. a0
Ramps - _ " 80
Busses und Trucks
All floor and vamp aveas _ ... ___ 3000 pound axle lead in any

possible position or 80 pounds
per square foot, whichever
produces the greater stress.

History: Cr. Regiater, June, 1956, No. 6, off. T-1-56: cr. (1) (g), Register,
August, 1957, No, 20 eff. 9-1-57.
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